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LETTER  OF  TRANSMITTAL. 


Chapel  Hill,  N.  C,  January  1,  1907. 

To  His  Excellency^  Governor  R.  B.  Glenn. 

Sir: — I  have  the  honor  to  submit  for  publication,  as  Volume  II  of  the 
reports  of  the  North  Carolina  Geological  and  Economic  Survey,  the  report  of 
Dr.  Hugh  M.  Smith,  Deputy  United  States  Commissioner  of  Fisheries,  on  The 
Fishes  of  North  Carolina. 

This  publication  is  the  second  of  the  series  of  volumes  which  represent 
more  elaborate  reports  on  various  subjects  and  embody,  as  far  as  practicable, 
the  results  of  maturer  investigations. 

Yours  obediently, 

Joseph  Hyde  Pratt, 

State  Geologist. 


PREFACE 

The  following  report  on  The  Fishes  of  North  Carolina  has  been  prepared 
to  meet  the  numerous  inquiries  that  are  constantly  being  received  by  the  Geo- 
logical and  Economic  Survey  concerning  the  fishes  found  in  the  different  waters 
of  the  State.  It  has  been  the  desire  of  the  State  Geologist  to  awaken  an  in- 
creased interest  in  the  local  fishes,  and  to  give  to  the  people  of  North  Carolina 
and  to  others  a  more  accurate  knowledge  of  the  abundance,  distribution,  habits, 
migrations,  spawning,  food  value,  etc.,  of  the  fishes,  in  the  belief  that  such 
knowledge  will  lead  to  a  fuller  realization  of  the  economic  importance  of  the 
fishery  resources  of  the  State.  It  is  desirable  also  that  there  be  created  a  deeper 
interest  in  the  welfare  of  both  fishes  and  fishermen,  and  a  better  understanding 
of  the  condition  and  needs  of  the  fishing  industry,  with  a  view  to  placing  this 
important  branch  on  a  permanent  basis  and  making  it  yield  an  increasing 
revenue  to  both  State  and  people. 

In  this  report  there  is  an  account  of  every  fish  that  has  been  ascertained  to 
inhabit  the  fresh,  brackish,  or  salt  waters  of  North  Carolina.  All  local  names 
by  which  the  fishes  are  known  are  recorded,  and  diagnostic  descriptions  are 
given  that  are  often  based  on  local  specimens.  Colored  plates  or  text  cuts 
representing  a  very  large  number  of  the  species  have  been  provided.  While 
the  chief  aim  in  preparing  the  report  has  been  to  make  it  of  practical  usefulness 
to  the  fishing  interests,  the  scientific  aspects  of  the  subject  have  not  been  neg- 
lected, and  the  work  will  be  found  to  have  a  value  to  ichthyologists  and  to 
zoologists  in  general. 

The  report  is  particularly  useful  in  that  it  affords  a  means  of  identifying 
any  fish  that  may  be  taken  in  State  waters.  The  artificial  keys  are  based  on 
external  characters  that  commercial  fishermen  and  anglers  may  readily  appre- 
ciate; and  the  copious  index  of  common  names  gives  a  further  clue  to  all  the 
species  whose  size  makes  them  objects  of  capture. 

In  the  preparation  of  this  work  the  assistance  and  knowledge  of  many 
local  people  have  been  availed  of,  and  to  these  Dr.  Smith  makes  acknowledg- 
ment in  his  introduction  and  text. 

It  is  hoped  that  this  volume  will  be  the  means  of  creating  such  an  interest 
in  the  fisheries  that  suitable  laws  for  their  protection  may  be  enacted  as  neede^d, 
and  that  the  State  officers  charged  with  the  administration  of  the  fisheries 
may  have  the  sympathy  and  cooperation  of  all  citizens. 

Joseph  Hyde  Pratt, 

State  Geologist. 
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THE  FISHES  OF  NORTH  CAROLINA 


By  HUGH  M.  SMITH, 
Deputy  U.  S.   Commissioner  of  Fisheries. 


INTRODUCTION. 

At  the  request  of  Professor  J.  A.  Holmes,  former  director  of  the  North  Caro- 
lina Geological  and  Economic  Survey,  the  writer  several  years  ago  undertook  the 
preparation  of  a  report  which  would  serve  as  a  popular  guide  to  the  fishes  of 
North  Carolina. 

While  it  has  been  possible  to  devote  to  the  preparation  of  this  report  only 
such  time  as  the  writer  could  utilize  outside  of  his  regular  duties,  the  task  has 
been  made  easier  by  the  attitude  of  the  Honorable  George  M.  Bowers,  U.  S. 
Commissioner  of  Fisheries^  who  has  not  only  given  the  work  his  entire  approval 
but  has  provided  many  special  facilities,  in  the  belief  that  an  increased  knowl- 
edge of  and  interest  in  the  fishery  resources  and  fisheries  on  the  part  of  the  peo- 
ple of  North  Carolina,  and  a  more  intimate  acquaintance  with  the  habits,  migra- 
tions, spawning,  growth  and  distribution  of  the  local  fishes,  would  greatly  inure  to 
the  benefit  of  the  state,  and  at  the  same  time  promote  the  usefulness  of  the  bio- 
logical and  hatching  stations  of  the  United  States  Bureau  of  Fisheries  by  creating 
an  intelligent  sympathy  with  the  work.  The  writer  therefore  desires  to  express 
his  special  thanks  to  Commissioner  Bowers  for  courtesies  and  assistance,  which 
have  likewise  been  extended  indirectly  but  no  less  effectively  to  the  State  of 
North  Carolina. 

Professor  Holmes  showed  a  very  liberal  spirit  in  planning  for  the  scope, 
illustration,  and  publication  of  this  report,  and  has  placed  the  writer  under 
great  obligations,  as  has  also  Dr.  Joseph  Hyde  Pratt,  the  present  state  geologist. 

It  has  been  the  special  aim  to  make  the  report  useful  to  all  the  fishing  inter- 
ests of  the  state.  To  this  end,  no  essential  technical  considerations  have  been 
slighted,  but  scientific  treatment  has  been  adapted  to  the  needs  of  fishermen  and 
others  who  have  had  no  opportunity  to  study  ichthyology;  and  it  is  hoped  and 
believed  that  laymen  generally  will  be  able  to  make  use  of  the  work  in  the  identi- 
fication of  species. 

While  the  very  considerable  amount  of  literature  relating  to  the  fishes  and 
fisheries  of  North  Carolina  has  been  freely  utilized  in  tbe  preparation  of  this 
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report,  the  latter  is  not  without  much  new  and  original  matter  .which  has  been 
supplied  by  the  author  and  by  many  associates  and  correspondents. 

In  the  preparation  of  this  report,  the  author  has  had  the  generous  assistance 
and  advice  of  associates  in  the  Bureau  of  Fisheries,  particularly  Dr.  Barton  W. 
Evermann,  assistant  in  charge  of  scientific  inquiry;  Dr.  W.  C.  Kendall,  Mr.  EL  L. 
Goldsborough  and  Mr.  T.  E.  B.  Pope,  scientific  assistants;  Mr.  S.  G.  Worth, 
superintendent  of  the  Edenton  station;  Dr.  Caswell  Grave,  late  director  of  the 
Beaufort  laboratory;  Dr.  Robert  K  Coker,  late  custodian  of  the  laboratory;  and 
Mr.  H.  D.  Aller,  present  custodian. 

The  Bureau  of  Fisheries  has  permitted  free  access  to  the  collections  and 
records  of  the  Beaufort  laboratory;  this  material  has  been  invaluable,  and  has 
contributed  more  than  anything  else  to  the  knowledge  of  the  salt-water  fishes  of 
the  state.  The  Bureau  has  also  permitted  the  copying  of  many  of  the -cuts  of 
fishes,  the  use  of  photographs  illustrating  the  fisheries,  and  the  compilation  of 
special  statistics  of  the  North  Carolina  fishing  industry. 

Special  acknowledgments  are  due  to  Dr.  Coker  for  much  detailed  informa- 
tion regarding  the  abundance,  habits,  and  commercial  importance  of  the  fished 
of  Beaufort  and  vicinity. 

To  Dr.  Kendall  the  writer  is  under  obligations  for  the  use  of  his  manuscript 
notes  on  fishes  of  various  parts  of  the  North  Carolina  coast,  and  for  material 
.,•  assistance  in  studying  several  collections  of  small  fishes  received  from  the  Beau- 

.  '  fort  laboratory  and  othei  sources. 

.;•  The  material  for  the  historical  and  descriptive  account  of  fish  culture  in 

North  Carolina  has  been  furnished  by  Mr.  S.  G.  Worth,  who,  as  former  fish  com- 

.•.  missioner  of  North  Carolina  and  present  superintendent  of  the  government 

fish-cultural  work  in  the  state,  is  better  qualified  to  discuss  the  subject  than  any 

other  person.     Mr.  Worth  has  also  supplied  many  interesting  notes  and  speci- 

L'..  mens  from  the  region  of  Beaufort  and  vicinity. 

The  authorities  of  the  National  Museum  have  given  access  to  the  fish  records 
and  collections,  and  have  permitted  the  making  of  many  illustrations  of  fishes 
from  cuts  belonging  to  that  institution.  Mr.  Barton  A.  Bean,  of  the  department 
of  fishes,  has  furnished  every  facility  for  the  examination  of  the  extensive  series 
of  fishes  from  North  Carolina  in  the  museum,  and  has  also  supplied  data  based  on 
his  own  collections  and  observations. 

Mr.  William  P.  Seal,  of  Delair,  N.  J.,  has  supplied  very  useful  information 
concerning  the  fishes  of  the  Wilmington  region,  and  has  forwarded  a  number  of 
specimens  therefrom  which  represented  species  not  previously  known  from  the 
state. 

Dr.  Theodore  Gill,  associate  in  zoology  of  the  Smithsonian  Institution,  has 
given  valuable  advice  and  suggestions. 

Useful  information,  valuable  specimens,  and  various  courtesies  and  assist- 
ance have  been  received  from  local  fishermen,  fish  dealers,  fishery  operators,  and 
others  in  the  State,  their  service  extending  over  many  years  and  being  shown 
either  directly  to  the  author  or  to  his  associates  at  the  Beaufort  laboratory. 
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Among  those  to  whom  acknowledgments  are  due  the  following  may  be  specially 
mentioned: 

Mr.  William  Arandel » Morehead  City. 

Mr.  C.  S.  Brimley Raleigh. 

Mr.  H.  H.  Brimley Raleigh. 

Dr.  W.  R.  Capehart Avoca. 

Mr.  Charles  P.  Dey Beaufort. 

Mr.  A.  V.  Evans Manteo. 

Mr.  Daniel  G.  Fowle Washington. 

Mr.  Mason  B.  Gowdy Beaufort. 

Dr.  E.  W.  Gudger Greensboro. 

Mr.  Charles  Hatsel Beaufort. 

Mr.  Geoige  N.  Ives New  Bern. 

Mr.  Joseph  Lewis Beaufort. 

Mr.  William  A.  Mace Beaufort. 

Mr.  J.  H.  Potter Beaufort. 

Mr.  A.  B.  Riggin Marshalbuig. 

Mr.  W.  A.  Sanders Wilmington. 

Mr.  Allen  Taylor Wit. 

Mr.  R.  W.  Taylor Morehead  City. 

Mr.  C.  S.  Wallace Morehead  City. 

Mr.  Alonzo  Thomas Beaufort. 

Prof.  H.  V.  Wilspn Chapel  HiU. 

Mr.  Frank  Wood Edenton. 

Mr.  W.  N.  Yopp Wilmington. 

Mr.  A.  H.  Baldwin,  the  well-known  fish  artist,  has  made  especially  for  this 
work  a  series  of  water-color  drawings  of  some  of  the  more  important  and  char- 
acteristic fishes  of  the  state.  These  drawings  were  based  on  living  specimens 
and  faithfully  represent  their  colors;  and  in  thjB  accompanying  plates  made 
therefrom  by  Messrs.  Hoen  &  Company  the  colors  have  been  accurately  repro- 
duced. 

THE  WATERS  OF  NORTH  CAROLINA. 

THE   THREE   PHYSIOGRAPHIC   SECTIONS   OF  THE   STATE. 

The  surface  of  North  Carolina  is  naturally  divisible  into  three  great  sections, 
or  provinces,  each  with  a  peculiar  character  of  waters  and  more  or  less  sharply 
defined  fish  fauna.  These  sections  are  the  coastal  plain,  the  Piedmont  plateau, 
and  the  Appalachian  mountain  regions. 

The  coastal  plain  region  begins  at  the  seashore  and  extends  inland  for  120 
to  160  miles,  embracing  an  area  of  about  25,000  square  miles.  A  large  part  of  the 
easfcem  portion  of  this  region  is  very  low,  poorly  drained,  and  hence  covered  with 
extensive  swamps,  the  streams  being  sluggish  and  discolored  by  vegetable  matter ; 
the  western  part  is  more  elevated,  with  a  more  irregular  surface,  is  better  drained, 
and  the  streams  are  more  rapid.  More  than  three-fifths  of  the  region  is  wooded, 
the  trees  of  the  uplands  being  chiefly  pines  and  those  of  the  swamps  deciduous. 
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The  inner  margin  of  the  coastal  plain  region  is  determined  by  the  so-called  ''fall- 
line",  characterized  by  the  occurrence  of  falls  or  rapids  in  the  streams.  The 
rivers  are  more  or  less  tortuous  and  their  banks  are  mostly  sandy,  clayey,  or 
loamy,  the  unstable  character  of  the  banks  resulting  in  undermining,  washing 
away  of  trees,  and  the  frequent  formation  of  new  channels. 

The  Piedmont  plateau  region  extends  from  the  **fall-line"  to  the  moun- 
tains, and  has  an  average  width  of  125  miles  and  an  area  of  20,000  square  miles. 
The  average  elevation  above  the  sea  is  900  feet,  the  eastern  hiilf  averaging  about 
750  feet  and  the  western  half  1,200  feet.  Forests,  consisting  of  deciduous  trees 
interspersed  with  the  short-leaved  pine,  cover  upwards  of  fifty  per  cent  of  the 
region.  The  geological  formations,  consisting  of  upturned  belts  of  slates,  granites, 
gneisses,  etc.,  running  parallel  with  the  mountains,  have  resulted  in  the  develop- 
ment of  cascades,  rapids,  and  shoals,  owing  to  the  unequal  erosion  of  the  rocks 
of  varying  hardness. 

The  Appalachian  mountain  region,  which  reaches  from  New  York  to  Ala- 
bama, attains  its  greatest  height  in  North  Carolina.  Here  the  mountainous  area 
is  an  exceedingly  rugged  and  irregular  timbered  tableland  of  some  6,000  square 
miles,  which  lies  between  the  Blue  Ridge  Mountains  on  the  southeast  and  the 
Great  Smoky  Mountains  on  the  northwest,  the  tableland  being  crossed  by  numer- 
ous ridges  which  are  separated  by  narrow  valleys  and  deep-worn  gorges.  The 
average  elevation  is  about  2,700  feet  above  the  sea;  there  are  many  peaks  over 
5,000  feet  high  and  a  number  over  6,0  JO  feet,  the  highest  being  Mount  Mitchell. 
The  Blue  Ridge  chain  constitutes  the  divide  between  the  waters  of  the  Atlantic 
slope  and  those  of  the  Mississippi  basin.  The  mountain  streams  are  cold,  clear, 
and  swift,  and  possess  a  rare  beauty. 

THE  COASTAL  REGION. 

The  peculiar,  not  to  say  remarkable,  character  of  the  coastal  section  of 
North  Carolina  has  much  influence  on  the  variety  and  abundance  of  the  fish  life 
and  has  favored  the  development  of  most  extensive  fisheries.  Nearly  the  entire 
coast  of  the  state  is  skirted  by  low,  narrow,  sandy  islands  and  peninsulas,  locally 
known  as  "banks",  between  which  and  the  mainland  there  are  numerous 
sounds,  some  of  large  size.  The  sounds  communicate  with  the  ocean  either 
directly  through  narrow  inlets  or  through  other  sounds;  and  many  receive  the 
drainage  of  important  streams.  The  sounds  in  geographic  order  are  Currituck, 
Albemarle,  Roanoke,  Croatan,  Pamlico,  Core,  Bogue,  Stump,  Topsail,  Middle, 
MASonboro,  and  Myrtle,  and  they  constitute  a  series  such  as  exists  in  no  other 
state. 

Currituck  Sound  is  the  most  northern.  It  is  parallel  with  the  coast,  and 
extends  from  Virginia  to  the  eastern  end  of  Albemarle  Sound,  into  which  it 
discharges.  Its  length  is  40  miles  and  its  width  3  to  4  miles.  The  water  is 
quite  shallow,  nowhere  exceeding  9  or  10  feet,  and  is  fresh  except  during  periods 
of  little  rainfall.    Up  to  1800  it  communicated  with  the  ocean  by  means  of  Oafifey 
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Inlet  and  contained  marine  fishes,  but  since  that  time  it  has  had  no  direct  con- 
nections with  the  sea  and  is  now  inhabited  by  anadromous  and  fresh-water 
species.  Black  bass  and  white  perch  are  very  abundant,  and  striped  bass  and 
alewives  enter  it  in  large  numbers.  The  region  is  visited  by  enormous  flocks  of 
water  fowl,  and  is  one  of  the  most  noted  hunting  resorts  on  the  Atlantic  coast. 

Albemarle  Sound  is  said  to  be  the  largest  coastal  body  of  fresh  water  in  the 
world.  Its  extreme  length  from  east  to  west  is  60  miles  and  its  maximum  breadth 
is  15  miles,  the  average  being  6  to  8  miles;  its  area  is  about  450  square  miles.  The 
water  is  normally  quite  fresh,  but  in  dry  weather  it  may  become  brackish  or  salt, 
especially  at  its  eastern  end.  Formerly  there  was  direct  communication  with  the 
sea.  The  bottom  is  level,  the  depth  is  quite  uniform,  and  strong  tides  or  currents 
do  not  exist.  Eight  rivers  enter  the  sound,  4  on  the  north,  2  on  the  west,  and  2 
on  the  south.  The  Roanoke  and  Chowan,  which  flow  into  the  extreme  western 
end,  are  among  the  largest  in  the  state;  the  others — the  North,  Pasquotank, 
Little,  and  Perquimans  on  the  north,  and  theScuppemong  and  Alligator  on  the 
south — are  short,  wide  streams  draining  extensive  low  or  swampy  districts,  the 
most  important  of  these  the  celebrated  Dismal  Swamp,  which  lies  partly  in  North 
Carolina  and  partly  in  Virginia.  The  sound,  with  its  tri)butaries,  is  an  exceed- 
ingly important  spawning  ground  for  shad,  alewives,  striped  bass,  and  ether 
migratory  fishes,  and  also  contains  many  other  valuable  species.  Its  fishery 
resources  exceed  those  of  any  of  the  other  sounds,  and  this  fact,  together  with  the 
facility  with  which  all  kinds  of  nets  may  be  set  and  operated,  makes  its  fisheries 
of  great  importance. 

Roanoke  and  Croatan  sounds  extend  from  the  southern  part  of  the  eastern' 
end  of  Albemarle  Sound  to  Pamlico  Sound,  are  parallel  with  the  coast,  and  are 
separated  by  Roanoke  Island.  Roanoke  Sound  lies  next  to  the  ocean,  is  8  miles 
long  and  1.5  to  2  miles  wide,  and  is  quite  shallow  except  in  a  narrow  channel 
skirting  the  island.  Croatan  Sound  has  the  same  length  as  Roanoke  Sound,  but 
is  2  to  4  miles  wide  and  much  deeper;  most  of  the  drainage  from  Albemarle 
Sound  passes  through  it.  The  combined  area  of  these  two  sounds  is  about  75 
miles.  These  waters  abound  with  anadromous  and  salt-water  fishes,  and  sup- 
port valuable  fisheries;  and  they  are  of  special  interest  because  they  are  the 
routes  by  which  all  fish  bound  into  and  out  of  Albemarle  Sound  must  pass. 

Pamlico  Sound  is  an  imposing  body  of  water,  and,  next  to  Long  Island,  is 
the  largest  sound  on  the  Atlantic  coast  of  the  United  States.  Its  length  is  75 
miles  and  its  width  from  10  to  30  miles,  the  area  being  about  1,860  square  miles. 
The  general  depth  is  15  to  20  feet.  The  waters  of  Currituck,  Albemarle,  Croatan, 
and  Roanoke  sounds  discharge  into  it,  and  on  the  south  Core  Sound  commu- 
nicates with  it.  The  long  narrow  strip  of  desolate  sand  with  sparse  vegetation 
which  separates  the  sound  from  the  sea  is  broken  by  Oregon,  New,  Loggerhead, 
Hatteras,  and  Ocracoke  inlets.  Two  important  rivers,  the  Pamlico  and  the 
Neuse,  flow  into  the  sound  from  the  west,  their  mouths  being  broad  estuaries; 
while  several  short,  wide  streams — the  Pungo  and  Bay  rivers — also  enter  the 
western  part  of  the  sound. 
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Pamlico  Sound  is  bountifully  provided  with  fishes  and  other  water  products, 
and  supports  very  valuable  fisheries,  participated  in  by  a  large  proportion  of  the 
male  population.  Besides  being  traversed  by  immense  bodies  of  shad,  alewives, 
striped  bass,  and  other  migratory  fishes  on  their  way  to  and  from  the  fresh 
waters,  Pamlico  Sound  is  the  resort  of  many  important  salt-water  species,  among 
which  are  the  mullets,  squeteagues,  spot,  croaker,  drums,  blue-fish,  menhaden, 
sheepshead,  and  hog-fish.  The  anadromous  fishes  on  their  way  to  Albemarle 
Sound  for  the  most  part  pass  through  New  Inlet  and  to  a  less  extent  through 
Oregon  and  Hatteras  inlets;  while  most  of  the  fishes  bound  for  the  Neuse  and 
Pamlico  come  from  the  ocean  through  Ocracoke  and  Hatteras  inlets. 

Core  Sound  begins  at  the  extreme  southern  part  of  Pamlico  Sound  and 
extends  southwesterly  to  the  vicinity  of  Beaufort,  while  Bogue  Found  begins  at 
the  latter  place  and  stretches  westerly  These  two  bodies  of  water  are  upwards 
of  60  miles  long  and  1  to  6  miles  wide,  and,  with  their  tributaries,  tave  an  area  of 
about  200  square  miles.  The  water  is  quite  shoal,  rarely  exceeding  10  feet  and 
averaging  only  4  to  5.  Two  broad  expansions,  with  numerous  arms,  known  as 
North  and  Newport  rivers,  occur  at  the  intersection  of  the  two  sounds,  and  dis- 
charge through  Beaufort  Inlet;  while  White  Oak  River  enters  the  extreme  west- 
em  end  of  Bogue  Sound  and  discharges  through  Bogue  Inlet.  The  "banks" 
separating  these  sounds  from  the  sea  are  very  narrow  and  in  places  quite  elevated, 
owing  to  the  drifting  of  the  sand.  About  midway  a  long  narrow  tongue  projects 
southward,  forming  Cape  Lookout,  the  "bight"  of  which,  on  its  western  side, 
affords  a  fine  harbor  for  small  craft  and  constitutes  a  great  natural  fish  trap. 
The  waters  of  this  section  abound  with  the  characteristic  salt-water  fishes  of  the 
state,  and  are  particularly  noted  for  the  immense  quantities  of  mullet,  squeteague, 
spot,  croaker,  whiting,  drum,  blue-fish,  Spanish  mackerel,  menhaden,  etc.,  which 
visit  them;  several  of  these  species  are  here  taken  in  greater  numbers  than  any- 
where else. 

To  the  southward  of  Bogue  Inlet,  the  coast  is  fringed  with  numerous  small, 
shallow  sounds  into  or  through  some  of  which  streams  of  considerable  volume 
discharge;  the  chief  of  these  are  Stump  Sound,  entered  by  New  River  and  com- 
municating with  the  ocean  through  New  River  Inlet;  Topsail,  Middle,  Masonboro, 
and  Myrtle  sounds,  all  to  northward  of  the  Cape  Fear  River. 

North  Carolina  is  singularly  deficient  in  lakes,  and  all  those  whose  size 
entitles  them  to  mention  in  this  connection  are  in  the  coastal  plain  region  and  for 
the  most  part  lie  in  groups.  The  most  noteworthy  group  is  in  the  broad  penin- 
sula lying  between  Albemarle  Sound  and  Pa  .r.lico  Sound  and  River,  and  includes 
Mattamuskeet,  Phelps  or  Scuppernong,  Alligator,  and  Pungo  lakes. 

Mattamuskeet,  the  largest  North  Carolina  lake,  occupies  a  considerable  part 
of  Hyde  county;  its  length  is  14  miles  and  its  greatest  width  7  miles.  The  water 
is  very  shallow,  being  only  2i  feet  deep  over  a  large  part  and  having  a  maximum 
depth  of  7  feet  in  the  middle  of  the  western  end.  In  winter  and  early  spring  the 
lake  is  muddy  and  roily,  owing  to  strong  winds  stirring  the  bottom  and  to  the 
suspension  of  light  soil  and  vegetable  matter  brought  from  the  swamps  and  farm 
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lands;  but  in  summer  the  water  is  generally  clear,  with  a  brownish  color,  and  is 
what  is  known  as  **  juniper  water".  The  bottom  is  mostly  of  fine  sand  mixed 
with  mud,  and  is  fairly  hard.  This  section  was  at  one  time  inhabited  by  a  tribe 
of  Indians,  and  the  lake  has  received  the  tribal  name  of  Mattamuskeet.  The 
Indian  tradition  as  to  the  origin  of  the  lake — which  is  the  popular  one  to-day — is 
that  it  was  due  to  a  fire  which  burned  many  months,  affecting  a  far  larger  area 
than  is  now  covered  by  the  lake.  In  support  of  this  theory  the  people  point  out 
blackened  and  water-worn  cypress  stumps  everywhere  abundant  near  the  shores 
and  argue  that  the  surrounding  territory,  being  swampy  and  peaty  and  covered 
with  cypress  trees,  is  even  now  liable  to  have  just  such  another  fire.  Prof. 
Holmes,  however,  states  that  this  tradition  is  untenable  and  that  Mattamuskeet, 
like  others  with  the  same  story  of  origin — Lake  Drummond,  in  the  Dismal  Swamp, 
for  instance — is  a  natural  lake.  The  northern  and  western  shores  are  swampy 
and  marshy,  while  on  the  south  and  east  there  are  extensive  farms,  generally  dry 
and  very  fertile.  Cypress  and  willow  trees  form  an  almost  continuous  border 
around  the  lake  and  grow  out  into  it.  The  lake  is  fed  by  drainage  from  swamps 
and  farms,  and  discharges  into  Alligator  River  and  Yeosocking  Bay  through 
canals. 

The  lake  supports  but  little  sport  fishing  and  no  market  fishing,  although 
considerable  quantities  of  fish  are  taken  for  local  consumption  with  rod  and  line 
and  gill  net.  While  the  variety  of  food-fishes  found  in  the  lake  is  rather  small, 
it  embraces  a  number  of  first-class  species.  The  most  highly  prized  and  the 
most  important  from  a  local  standpoint  is  the  white  perch,  which  is  exceedingly 
abundant,  reaches  a  large  size,  and  occurs  everywhere  in  the  lake  and  drainage 
ditches.  The  yellow  perch,  locally  called  "redfin",  is  also  abundant,  but  less  so 
than  formerly.  The  blue  bream  is  very  conmion  and  ranks  next  to  the  white 
perch  in  popular  estimation.  The  large-mouth  black  bass,  having  the  local  names 
of  "chub"  and  "Welshman",  is  present  in  considerable  numbers.  The  pike 
(Esox  reticulatus)  attains  a  large  size  and  is  numerous,  and  the  pickerel  (Esox 
americanus) ,  called  "  jack ",  also  occurs.  Cat-fishes  and  eels  are  abundant.  The 
latter  are  not  much  used,  although  at  one  time  a  religious  sect  called  "The 
Sanctified"  made  a  business  of  catching  eels  in  the  lake  and  shipping  them  north. 
Other  fishes  inhabiting  this  interesting  lake  are  the  pumpkin-seed  and  several 
other  sun-fisheSy  the  roach  or  dace,  the  carp,  the  dog-fish  or  grindle,  the  hog- 
choker,  and  various  minnows. 

The  remaining  lakes  of  this  group  have  a  combined  area  less  than  half  of 
that  of  Lake  Mattamuskeet.  They  are  similar  to  the  latter  in  their  physical 
characters  and,  so  far  as  known,  in  their  fish  life.  Phelps,  the  largest,  is  the 
source  of  Scuppemong  River. 

On  the  peninsula  south  of  Neuse  River,  in  Craven  and  Jones  counties,  there 
is  a  compact  group  of  5  lakes  known  as  Great,  Long,  Ellis,  Catfish,  and  Little 
lakes.  The  first  is  largest,  being  5  miles  long  and  3  miles  wide,  with  a  maximum 
depth  of  10  to  12  feet.  Ellis  Lake  is  nearly  2  miles  in  diameter,  but  averages 
less  than  2  feet  in  depth.    These  waters,  which  are  connected  with  the  Neuse 
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and  White  Oak  rivers,  contain  cat-fishes,  minnows,  pikes,  perches,  sun>fishes, 
and  basses.  The  large-mouth  black  bass  abounds,  and  reaches  a  weight  of  7  to  8 
pounds. 

The  only  other  lakes  worthy  of  mention  are  Black  and  Bartrams,  lying 
between  South  and  Cape  Fear  rivers,  in  Bladen  county;  and  Waccamaw,  on  one 
of  the  branches  of  Waccamaw  River  in  Columbia  County. 

In  addition  to  the  admirable  facilities  for  fishing  afforded  by  the  smooth, 
sandy  outer  beaches,  there  are  important  offshore  fishing  grounds  along  the 
entire  coast  of  North  Carolina.  Among  the  species  thus  taken  are  blue-fish, 
especially  north  of  Cape  Hatteras  in  winter;  menhaden,  of  which  immense  bodies 
occur  and  are  sought  by  steam  and  sail  vessels,  some  belonging  in  the  state  and 
some  coming  from  points  far  to  the  north;  and  various  bottom  fishes,  inhabiting 
the  submerged  banks  and  caught  chiefly  with  lines,  among  which  are  cod,  sea 
bass,  grunts,  and  pig-fish.  The  most  celebrated  and  most  exploited  of  the  off- 
shore grounds  are  the  "black-fish"  banks  lying  off  the  Cape  Fear  River. 

THE  RIVERS  OF  THE  ATLANTIC  COAST.* 

The  rivers  of  North  Carolina  which  drain  into  the  Atlantic  include  some  of 
the  finest  streams  on  the  eastern  seaboard  of  the  United  States.  The  principal 
ones  rise  on  the  slopes  of  the  Blue  Ridge,  flow  across  the  Piedmont  plateau  region 
and  then  traverse  the  wide  coastal  plain  region,  where  they  discharge,  mostly 
through  wide  estuaries,  after  pursuing  a  generally  southeasterly  course.  The 
rivers  that  merit  separate  mention  are  the  Chowan,  the  Roanoke,  the  Tar,  the 
Neuse,  the  Cape  Fear,  the  Yadkin,  and  the  Catawba. 

The  Chowan  River  rises  in  southeastern  Virginia,  flows  through  a  wooded 
swampy  region,  and  enters  the  western  end  of  Albemarle  Sound.  The  chief 
tributary  is  the  Blackwater,  in  Virginia.  That  part  of  the  Chowan  which  is  in 
North  Carolina  in  about  50  miles  long,  and  in  the  lower  20  miles  of  its  course 
is  very  broad  and  shallow.  The  Chowan  is  one  of  the  most  important  streams  in 
the  state  for  shad,  alewives,  and  other  migratory  fishes,  while  black  bass,  crappy, 
sun-fishes,  yellow  perch,  pike,  suckers,  and  cat-fish  are  among  the  permanent 
inhabitants.  The  discoloration  of  the  water  by  the  decomposition  of  vegetable 
matter  in  the  cypress  svyanips  is  quite  marked  and  is  generally  regarded  as 
affecting  the  run  of  shad  and  alewives,  which  are  attracted  thereby. 

The  Roanoke  River  is  one  of  the  longest  streams  of  North  Carolina.  Its 
headwaters  flow  from  the  slopes  of  the  Alleghany  Mountains  in  southeastern 
Virginia,  and  it  is  formed  by  the  union  of  the  Dan  and  Staunton  rivers  in  Mecklen- 
burg County,  Virginia.  The  Dan  rises  in  Virginia  near  Buffalo  Knob  in  Patrick 
County,  enters  North  Carolina,  reenters  Virginia,  returns  to  North  Carolina,  and 
then  enters  Virginia  again  and  joins  the  Staunton.  After  pursuing  a  very  tortu- 
ous course  in  a  southeasterly  direction,  the  Roanoke  debouches  into  the  extreme 

♦For  a  very  full  account  of  the  water  courses  of  North  Carolina,  reference  is  made  to  Bulletin  No.  8  of  the 
North  Carolina  Geological  Survey,  comprising  "Papers  on  the  Water  Power  of  North  Carolina,"  by  George  F. 
Swain.  J.  A.  Holmes  and  £.  W.  Myers.    Raleigh,  1809. 
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western  end  of  Albemarle  Sound  by  several  narrow  mouths  adjacent  to  the 
mouth  of  the  Chowan.  The  Dan  is  upwards  of  400  miles  long,  and  the  area 
drained  by  the  two  streams  is  about  5,600  square  miles.  The  "fall-line"  occurs 
between  Weldon  and  Gaston,  the  falls  extending  for  about  ten  miles  with  a 
descent  of  84  feet.  Above  Weldon,  which  is  about  130  miles  above  the  mouth,  ^ 
the  bed  of  the  river  is  usually  composed  of  solid  rock,  but  sometimes  of  gravel 
and  sand,  and  sometimes  of  clay,  with  banks  of  variable  height  and  structure; 
the  width  of  the  stream  is  considerable,  and  islands  and  exposed  rocks  are  numer- 
ous. Below  Weldon  the  rfver's  bed  is  generally  sandy,  with  a  few  ledges,  and 
is  comparatively  narrow.  The  stream  is  subject  to  violent  freshets,  and  has 
risen  as  much  as  50  feet  at  Weldon.  For  about  half  the  distance  from  Weldon  to 
the  mouth  the  ordinary  rise  is  10  to  30  feet,  gradually  diminishing  toward  the 
mouth,  where  it  is  only  about  2  or  3  feet. 

The  Roanoke  carries  out  into  the  southern  half  of  Albemarle  Sound  an 
immense  volume  of  muddy  water  of  a  yellowish  color,  which  is  often  seen  40 
miles  from  its  mouth,  contrasting  very  strongly  with  the  clear  dark  water  brought 
down  by  the  Chowan.  It  appears  that  striped  bass,  white  perch,  and  sturgeon 
prefer  this  kind  of  water  and  can  always  be  taken  there  in  greater  numbers  than 
on  the  northern  side  of  the  sound,  where  shad  and  alewives  always  occur  more 
abundantly.  The  fishermen  have  learned  by  experience  that  the  larger,  run  of 
striped  bass  is  in  the  Roanoke  and  the  larger  run  of  shad  is  in  the  Chowan.  The 
river  is,  in  fact,  one  of  the  chief  resorts  of  the  striped  bass  and  contains  perhaps 
the  most  important  spawning  grounds  for  the  species.  Other  species  of  which 
there  is  a  numerous  run  in  the  lower  Roanoke  besides  sturgeon,  white  perch, 
shad,  and  alewives,  are  suckers,  hickory  shad,  and  gizzard  shad.  The  non- 
migratory  species  of  greatest  importance  are  cat-fishes,  pikes,  black  bass,  crappy 
and  various  other  sun-fishes,  yellow  perch,  and  wall-eyed  pike.  The  common 
flounder  (Paralichthys)  often  ascends  the  river  for  several  miles.  The  principal 
fishes  of  the  upper  warters  are  suckers,  minnows,  sun-fishes,  and  darters. 

The  Tar  River  rises  in  Granville  and  Person  counties.  North  Carolina,  near 
the  Virginia  line,  and,  flowing  in  a  generally  southeasterly  direction,  terminates 
in  a  long  arm  of  Pamlico  Sound  known  as  Pamlico  River.  The  largest  tribu- 
taries are  Fishing  Creek  and  Swift  Creek.  The  river  has  an  approximate  length 
of  175  miles,  and  drains  an  area  of  nearly  3,000  square  miles.  The  fall-line 
occurs  at  Rocky  Mount,  about  73  miles  above  the  mouth.  The  stream  is  quite 
similar  to  the  Roanoke;  the  bed  is  composed  of  sand,  gravel,  clay,  mud,  or  rock, 
and  the  banks  in  the  upper  part  of  its  course  are  comparatively  high.  At  Rocky 
Mount  a  dam  extends  across  the  river  from  bank  to  bank,  and  constitutes  a 
barrier  impassable  to  fish.  The  Pamlico  River,  which  is  about  37  miles  long,  is 
entered  by  the  common  migratory  fishes  of  the  state,  and  supports  important  net 
fishing;  the  same  fishes  continue  up  the  Tar  River  until  stopped  by  the  dam 
mentioned.  The  resident  fishes  of  the  Tar  River  are  similar  to  those  of  the 
Roanoke  on  one  side  and  the  Neuse  on  the  other,  and  comprise  an  abundance  of 
cat-fishes,  suckers,  minnows,  pike,  sun-fishes,  and  darters,  although  the  number 
of  species  is  rather  small. 
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The  Neuse  River  begins  in  Wake  County,  North  Carolina,  and  is  formed  by 
the  junction  of  the  Flat,  Eno,  and  Little  rivers,  which  rise  in  Orange  and  Person 
counties.  After  pursuing  a  winding  but  generally  southeasterly  course  of  more 
than  300  miles,  it  enters  the  extreme  southwestern  end  of  Pamlico  Sound,  the 
lower  forty  miles  being  a  very  broad  and  fine  estuary.  The  important  tribu- 
taries of  the  Neuse  are  Trent  River,  joining  the  main  stream  at  New  Bern  and 
being  altogether  the  largest  branch;  Contentnea  Creek,  which  joins  the  river  30 
miles  above  Trent  and  is  about  140  miles  long;  and  Little  River,  which  is  about 
100  miles  long  and  enters  the  Neuse  from  the  north  near  Goldsboro.  The  drain- 
age area  of  the  Neuse  and  its  tributaries  is  5,300  square  miles,  and  the  stream,  its 
bed,  and  its  banks,  resemble  the  Roanoke.  The  fall-line  crosses  the  river  near 
Smithfield,  190  miles  above  its  mouth,  but  the  first  considerable  falls  met  with  in 
ascending  the  stream  is  at  Millbumie,  or  Neuse  Mills,  25  miles  above  Smithfield, 
where  the  descent  is  about  12  feet;  the  Falls  of  the  Neuse,  having  a  descent  of 
18  feet,  occur  13  miles  north  of  Raleigh. 

The  run  of  shad  in  the  Neuse  is  larger  than  in  any  other  North  Carolina 
stream,  and  the  fisheries  are  correspondingly  important.  The  resident  fishes  are 
also  numerous  as  to  both  species  and  individuals.  The  basin  of  the  Neuse  has 
been  more  systematically  explored  by  ichthyologists  and  more  kinds  of  fishes  are 
recorded  from  it  than  any  other  river  in  the  state.  Among  those  who  have  col- 
lected and  written  on  the  fishes  of  the  Neuse  are  Professors  Cope,  Jordan,  Ever- 
mann,  Meek,  and  Jenkins.  About  60  species  of  permanent  residents  have  been 
listed,  and  half  a  dozen  species  now  regarded  as  valid  were  based  on  examples 
from  this  river;  of  the  latter  several  have  not  as  yet  been  met  with  elsewhere. 

The  Cape  Fear  River  is  one  of  the  longest  of  the  streams  wholly  within  the 
limits  ( f  the  state.  It  rises  in  the  uplands  to  the  northward  of  Greensboro  only  a 
short  distance  from  the  headwaters  of  the  Roanoke,  and  enters  the  ocean  at  the 
cape  which  has  the  same  name,  after  a  course  of  over  200  miles.  Its  principal 
components  are  the  Deep  and  the  Haw  rivers;  near  Wilmington  it  is  joined  by  the 
North  East  Cape  Fear  and  the  South  rivers.  The  upper  waters  of  the  Cape 
Fear  for  the  most  part  flow  through  a  soil  of  red  clay,  and  are  during  most  of  the 
year  discolored  by  a  clayey  sediment.  The  fall-line  crosses  the  river  about  27 
miles  above  Fayetteville,  and  Smileys  Falls  is  the  result.  From  Wilmington  to 
the  sea,  a  distance  of  30  miles,  this  stream  is  quite  wide,  in  places  over  a  mile; 
and  at  its  mouth  it  is  3  miles  across. 

The  area  drained  by  the  Cape  Fear  comprises  upwards  of  8,000  square 
miles.  The  annual  rainfall  in  the  basin,  amounting  to  about  50  inches,  is  nearly 
equally  divided  between  the  four  seasons,  but  notwithstanding  this  the  flow  is 
quite  variable  owing  to  peculiar  conditions  of  the  soil.  Violent  freshets  some- 
times occur,  and  in  the  vicinity  of  Fayetteville  the  rise  has  amounted  to  58 
feet. 

The  lower  Cape  Fear  basin  is  annually  visited  by  the  common  migratory 
fishes  of  the  region,  but  the  run  of  shad,  alewives,  and  striped  bass  is  smaller  than 
in  some  of  the  other  streams  of  the  state.     The  resident  fishes  are  more  closely 
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related  to  those  of  the  adjacent  South  Carolina  rivers  than  to  those  of  the 
Neuse,  and  include  a  number  not  known  from  more  eastern  waters  of  the  state. 
Among  these  are  the  flat-headed  cat-fish,  Ameiurus  plcUycephaltiSy  which  is  very 
abundant,  and  several  minnows.  The  smaller  tributaries  of  the  lower  course  of 
the  Cape  Fear  and  extensive  swampy  tracts  adjacent  thereto  now  constitute 
the  most  promising  field  for  the  collector  and  will  doubtless  be  found  to  contain 
a  considerable  number  of  species  which  there  reach  their  northermost  limit. 
Quite  recently  this  region  has  jdelded  half  a  dozen  species  not  before  known 
from  the  state,  including  Elaasoma,  CopelandelluSy  Heterandria,  Chologasier,  and 
DormitcUor. 

The  Yadkin,  or  Great  Pedee,  is  a  very  large  and  important  stream  whose 
upper  waters  are  in  North  Carolina  and  whose  lower  course  is  in  South  Carolina, 
Winyah  Bay  being  its  place  of  discharge.  Its  entire  length  is  more  than  400 
miles,  and  the  area  which  it  drains  is  about  17,000  square  miles,  of  which  more 
than  half  is  in  North  Carolina.  The  headwaters  come  from  the  slopes  of  the  Blue 
Ridge  in  Wilkes,  Caldwell,  and  Watauga  counties.  After  flowing  nearly  due 
east  and  receiving  as  tributaries  from  the  north  numerous  rapid  mountain 
'streams,  among  which  are  Reddies,  Fishers,  Ararat,  Roaring,  and  Mulberry 
rivers,  Rock  and  Elk  creeks,  and  Lewis  and  Stony  forks,  the  Yadkin  bends 
abruptly  and  pursues  a  generally  southward  course.  The  principal  North  Caro- 
lina tributaries  below  the  bend  are  the  South  Yadkin,  Uharie,  Rocky,  and 
Little  rivers,  and  the  Little  Pedee,  Lumber,  and  Waccamaw  rivers,  which  rise  in 
North  Carolina  but  join  the  main  stream  in  South  Carolina.  The  Great  Pedee 
crosses  the  fall-line  near  Cheraw,  South  Carolina.  The  upper  waters  resemble 
the  Roanoke  and  Cape  Fear;  the  slopes  are  steep,  but  the  presence  of  heavy  tim- 
ber makes  the  flow  quite  regular  and  reduces  the  violence  of  freshets.  The  river 
and  its  tributaries  are  for  the  most  part  discolored  almost  all  the  time  by  the  red 
clays  of  the  Piedmont  region;  and  fish  life  is  not  abundant  in  that  part  of  the 
stream  within  the  state  of  North  Carolina.  While  additional  collecting  will 
doubtless  increase  the  number  of  species  known  from  the  Yadkin,  at  this  time  only 
about  a  score  of  fishes  have  been  recorded,  by  Professor  Cope  in  1870  and  by 
Professor  Jordan  in  1889.  Perhaps  the  most  characteristic  feature  of  the  fish 
fauna  is  the  occurrence  of  a  number  of  species  of  coarse-scaled  suckers  {Mox- 
ostoma),  which  are  of  large  size  and  exist  in  considerable  abundance,  running  in 
spring  from  the  main  rivers  into  the  tributaries  to  spawn. 

The  Catawba  and  Broad  rivers  are  the  North  Carolina  tributaries  of  the 
Santee.  The  Catawba,  known  in  South  Carolina  as  the  Wateree,  rises  in  Mc- 
Dowell County,  on  the  eastern  slope  of  the  Blue  Ridge  near  Swannanoa  Gap,  and 
first  flows  eastward  and  then  southward  into  South  Carolina,  where  it  unites  with 
the  Congaree  to  form  the  Santee.  The  Broad  rises  near  the  headwaters  of  the 
Catawba,  and  flows  southeasterly  into  South  Carolina,  there  joining  the  Saluda 
to  form  the  Congaree.  The  Catawba  is  the  largest  and  clearest  of  the  branches 
of  the  Santee.  Its  course  in  North  Carolina  is  180  miles  long;  the  headwaters  are 
nearly  2,700 -feet  above  the  tide,  and  the  descent  within  the  state  is  about  2,150 
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feet,  or  an  average  of  12  feet  per  mile.  The  upper  part  of  the  river  is  enclosed 
between  parallel  mountain  ranges  which  are  heavily  timbered;  the  lower  part  is 
in  a  fertile  and  populous  valley  15  to  20  miles  wide.  The  only  tributary  of 
importance  is  South  Fork,  which  flows  from  the  northwest  and  enters  the  river 
near  the  state  line.  The  drainage  basin  of  the  Catawba  in  North  Carolina  is 
upward  of  3,000  square  miles. 

The  Broad  River  lies  entirely  above  the  fall-line,  and  is  quite  similar  to  the 
upper  Catawba,  but  with  less  descent.     Its  important  tributaries  in  North  Caro 
lina  are  the  Green,  First  Broad,  and  Second  Broad  rivers,  which,  with  the  main 
stream,  have  a  drainage  of  1,400  square  miles  in  the  state. 

The  various  branches  of  the  Santee  have  essentially  the  same  fish  life.  The 
number  of  species  known  from  the  Catawba  is  relatively  large,  the  principal  groups 
being  the  suckers,  minnows,  and  darters,  all  of  which  are  abundant.  Brook 
trout  abound  in  the  headwaters. 

THE    RIVERS    OF    THE    MISSISSIPPI    DRAINAGE    BASIN. 

The  streams  on  the  western  slope  of  the  Blue  Ridge  in  North  Carolina 
belong  to  two  systems — the  Kanawha  and  the  Tennessee — which  are  respectively 
tributary  to  the  Ohio  and  the  Mississippi.  While  representing  a  comparatively 
small  part  of  the  fresh  waters  of  North  Carolina,  these  streams,  have  special  inter- 
est because  of  their  beauty,  the  picturesque  mountain  regions  through  which 
they  flow,  and  the  nature  of  their  fish  life. 

That  part  of  the  Kanawha  River  within  the  state  of  North  Carolina  is  the 
headwaters,  under  the  name  of  New  River,  which  rises  in  Watauga,  Ashe,  and 
Alleghany  counties,  and  soon  passes  out  of  the  state  into  Grayson  County,  Vir- 
ginia. The  principal  branches  are  North  and  South  forks  and  Little  River, 
whose  drainage  area  is  between  700  and  800  square  miles.  The  tributaries  of  the 
New  River  within  North  Carolina  are  rapid  mountain  streams  running  mostly 
through  deep  rocky  gorges. 

The  upper  waters  of  the  Tennessee  River  within  the  borders  of  North  Carolina 
are  the  tributaries  of  the  Holston  River,  the  Hiawassee  River,  and  the  head- 
waters of  the  Tennessee  proper. 

The  branches  of  the  Holston  River  are  the  Watauga,  the  Toe  or  Doe,  and  the 
French  Broad,  the  last  sometimes  considered  an  independent  tributary  of  the 
Tennessee.  The  Watauga  River  takes  its  riss  on  the  northern  side  of  Grand- 
father Mountain  and  has  a  course  of  30  miles  within  the  state,  cutting  through  a 
deep  mountain  gorge  at  the  Tennessee  state  line;  it  drains  about  160  square 
miles  of  mountain  and  cultivated  lands  in  North  Carolina,  and  is  throughout  a 
swift  stream.  The  Toe  River  is  formed  by  several  branches  arising  in  Mitchell 
and  Yancey  counties;  the  length  of  the  main  stream,  until  it  breaks  through  the 
mountains  and  enters  Tennessee,  is  about  75  miles,  and  it  drains  640  square 
miles,  mostly  virgin  forest.  In  Tennessee  and  also  in  the  adjoining  part  of  North 
Carolina,  this  stream  is  called  the  Nolechucky.     The   French  Broad  River 
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rises  in  numerous  mountain  springs  in  Transylvania,  Henderson,  Buncombe,  and 
Madison  counties,  and  has  a  length  of  70  miles  and  a  drainage  area  of  4,745 
square  miles  before  it  enters  Tennessee.  Its  principal  tributaries  are  Laurel,  Ivy, 
Swannanoa,  and  Pigeon  rivers,  the  last  the  most  important;  these  and  various 
creeks  ar6  nearly  alwayis  cold  and  clear,  and  are  among  the  most  beautiful 
streams  in  North  Carolina.  The  Pigeon  River  drains  practically  the  whole  of 
Haywood  County,  having  a  length  of  60  miles  and  a  drainage  basin  of  570  square 
miles.  In  the  last  40  miles  of  its  course  in  North  Carolina  it  has  a  fall  of  1,300 
feet;  it  breaks  through  the  Great  Smoky  Mountains  in  a  deep,  wild,  rocky  gorge, 
and  25  miles  further  on  joins  the  French  Broad. 

The  most  extensive  of  the  river  basins  west  of  the  mountains  in  North 
Carolina  is  that  of  the  Little  Tennessee,  which  embraces  all  of  the  counties  of 
Macon,  Jackson,  Graham,  and  Swain,  an  area  of  more  than  1,800  square  miles, 
of  which  nearly  nine-tenths  is  forest-clad.  The  length  of  the  main  stream  within 
the  state  is  about  80  miles.  The  principal  tributaries  are  the  Cheowah,  Tucka- 
seegee,  and  Nantahala  rivers,  all  mountain  streams  with  rapids  and  falls,  some  of 
the  latter  being  high  and  beautiful.    The  Little  Tennessee  enters  the  main  river. 

Flowing  through  Clay  and  Cherokee  counties  toward  the  northwest  is  the 
Hiawassee  River,  the  most  western  of  the  important  streams  of  North  Carolina. 
This  river,  whose  two  most  important  tributaries  are  the  Nottely  and  Valley 
rivers,  has  a  drainage  basin  of  more  than  1,000  square  miles  before  it  leaves  the 
state  to  join  the  main  Tennessee  River  in  Tennessee.  This  is  a  rapid  mountain 
stream,  at  least  60  miles  of  which  are  within  the  limits  of  North  Carolina;  in 
places  the  river  is  300  feet  wide,  but  for  the  most  part  it  is  narrowly  confined 
within  steep,  rocky  banks. 

The  fishes  of  these  waters  belong  to  a  very  different  fauna  from  those  inhab- 
iting the  streams  which  drain  into  the  Atlantic,  and  in  fact  are  very  dissimilar  as 
to  species.  The  anadromous  fishes,  which  constitute  the  most  characteristic 
feature  of  the  streams  east  of  the  mountains,  are  entirely  absent  from  these  waters, 
while  minnows  and  darters  attain  a  great  development.  Of  the  fishes  of  the 
upper  waters  of  New  River  nothing  definite  is  known,  as  no  collections  have 
been  made  in  that  part  of  the  basin  within  the  state.  The  headwaters  of  the 
Watauga  abound  in  trout  and  darters.  The  upper  tributaries  of  the  French 
Broad  are  among  the  finest  and  most  beautiful  trout  streams  in  the  entire  Alle- 
ghany region,  and  are  also  well  supplied  with  other  food  and  game  fishes,  includ- 
ing pike,  pike  perch,  rock  bass,  small-mouth  black  bass,  spotted  oat-fish,  green 
cat-fish,  and  suckers,  together  with  a  host  of  minnows  and  darters.  The  streams 
west  of  the  French  Broad  have  beenonly  very  superficially  examined  with  refer- 
ence to  their  fish  life;  while  the  fishes  are  doubtless  quite  similar  to  those  of  other 
tributaries  of  the  Tennessee,  it  is  quite  possible  that  some  undescribed  species 
remain  to  be  discovered  and  it  is  certain  that  a  number  of  minor  species  will 
eventually  be  added  to  the  state's  fauna  from  those  waters. 
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THE  FISH  FAUNA  OF  NORTH  CAROLINA. 

SOURCES  OF  INFORMATION. 

The  information  regarding  the  fish  life  of  North  Carolina  in  the  form  of 
printed  reports,  manuscripts,  and  collections  which  has  been  available  to  the 
author  has  been  entirely  adequate  for  the  preparation  of  a  complete  annotated 
catalogue  of  the  fishes  of  all  parts  of  the  state;  and  it  may  safely  be  assumed  that 
but  few  species  regularly  inhabiting  the  state  are  unknown.  North  Carolina 
has  received  an  exceptional  amount  of  attention  from  ichthyologists,  and  both 
its  fresh  and  its  salt  waters  have  been  quite  thoroughly  examined  with  reference 
to  their  fish  life.  There  remain  only  a  few  waters  where  further  collecting  would 
be  likely  to  yield  ii^teresting  results,  and  perhaps  add  to  the  number  of  species 
known  from  the  state ;  these  are  the  Hiawassee,  Little  Tennessee,  Pigeon,  New,  and 
Dan  rivers;  the  coastal  region  adjacent  to  the  mouth  of  the  Cape  Fear;  and  the 
extensive  lowlands  stretching  from  the  Cape  Fear  to  the  South  Carolina  border. 

Some  of  the  best-known  American  zoologists  and  ichthyologists  have  studied 
the  fishes  of  the  state  in  the  field,  and  have  made  reports  based  on  their  collec- 
tions and  observations.  Associated  with  our  knowledge  of  the  fish  life  of  the 
state  are  the  names  of  such  prominent  biologists  as  Spencer  F.  Baird,  Edward  D. 
Cope,  Elliott  Coues,  G.  Brown  Goode,  William  Stimpson,  Theodore  Gill,  David 
S.  Jordan,  Charles  H.  Gilbert,  Tarleton  H.  Bean,  Barton  W.  Evermann,  W.  K. 
Brooks,  Henry  V.  Wilson,  Oliver  P.  Jenkins,  and  Seth  E.  Meek.  Many  other 
persons  well-known  in  fish  culture,  or  in  scientific  or  economic  work  connected 
with  the  fisheries,  have  also  made  North  Carolina  the  scene  of  their  operations  or 
North  Carolina  fishes  and  fisheries  the  objects  of  their  attention;  among  such 
have  been  Charles  Hallock,  Henry  C.  Yarrow,  Marshall  McDonald,  R.  Edward 
Earll,  James  W.  Milner,  Pierre  L.  Jouy,  W.  deC.  Ravenel,  Stephen  G.  Worth, 
Caswell  Grave,  Barton  A.  Bean,  William  C.  Kendall,  and  Charles  H.  Bollman. 

The  fresh-water  fishes  of  North  Carolina  have  been  the  subject  of  many 
investigations  and  reports,  the  most  important  of  which  are  here  mentioned. 
Various  other  reports  which  were  of  minor  scope  or  in  which  North  Carolina 
fishes  are  considered  only  incidentally  are  noted  in  the  bibliography  (page  419). 

During  the  fall  of  1869,  Professor  Cope  visited  the  basins  of  the  Tennessee, 
Catawba,  Yadkin,  and  Neuse,  and  in  1870  published  a  report,  based  on  his  obser- 
vations and  collections,  entitled  "A  partial  list  of  the  fishes  of  the  fresh  waters  of 
North  Carolina",  which  appeared  in  the  Proceedings  of  the  American  Philo- 
sophical Society,  1870. 

The  streams  of  the  Alleghany  region  of  North  Carolina  were  investigated  in 
the  summer  of  1888  by  Dr.  Jordan,  assisted  by  Professors  Jenkins,  Evermann, 
Meek,  and  Mr.  Bollman,  under  the  auspices  of  the  U.  S.  Bureau  of  Fisheries,  and 
extensive  collections,  comprising  many  new  species,  were  made.  The  results  of 
this  work  were  embodied  in  a  ''Report  of  explorations  made  during  1888  in  the 
Alleghany  region  of  Virginia,  North  Carolina,  and  Tennessee,  and  in  Western 
Indiana,  with  an  account  of  the  fishes  found  in  each  of  the  river  basins  of  those 
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regions"  appearing  in  the  Bulletin  of  the  U.  S.  Fish  Commission  for  1888,  the 
new  forms  having  previously  been  described  in  the  Proceedings  of  the  U.  S. 
National  Museum  for  the  same  year.  The  North  Carolina  streams  visited  in  the 
course  of  these  explorations  were  the  headwaters  of  the  Pamlico,  Neuse,  Cape 
Fear,  Great  Pedee,  Santee,  and  French  Broad  rivers. 

The  fishes  of  the  Albemarle  Sound  section  were  considered  in  a  paper  by  the 
present  writer,  "Notes  on  a  collection  of  fishes  from  the  Albemarle  region  of 
North  Carolina",  in  the  Bulletin  of  the  U.  S.  Fish  Commission  for  1891. 

A  paper  dealing  with  "The  fishes  of  the  Neuse  River  basin",  by  Evermann 
and  Cox,  was  published  in  the  Bulletin  of  the  U.  S.  Fish  Commission  for  1895; 
this  paper,  while  based  on  a  small  collection'  made  by  the  Messrs.  Brimley  near 
Raleigh,  gives  a  complete  list  of  the  fishes  recorded  from  the  Neuse  and  cites 
all  the  published  references  to  the  fishes  of  that  stream. 

The  fishes  of  Lake  Mattamuskeet  were  collected  for  the  U.  S.  Bureau  of 
Fisheries  by  Dr.  John  D.  Milligan,  of  the  steamer  Fish-Hawk,  in  the  winter  of 
1899-1900,  and  a  brief  account  thereof  was  published  by  the  author  in  the 
Report  of  the  U.  S.  Fish  Commissioner  for  1900. 

In  1903  Mr.  Barton  A.  Bean  published  a  "Notice  of  a  collection  of  fishes, 
made  by  H.  H.  Brimley  in  Cane  River  and  Boilings  Creek,  North  Carolina, 
with  a  description  of  a  new  species  of  Notropis  {N.  brimleyi) ",  this  section  being 
one  whose  fishes  were  but  little  known. 

Various  collections  from  the  fresh  waters  of  North  Carolina  have  from  time 
to  time  reached  the  U.  S.  National  Museum  and  the  U.  S.  Bureau  of  Fisheries,  and 
have  been  duly  considered  fn  the  present  connection.  Collections  of  the  National 
Museum  on  which  no  special  reports  have  been  published  were  made  by  J.  W. 
Milner  on  Albemarle  Sound,  Neuse  and  Tar  rivers  in  1878;  Spencer  F.  Baird  at 
Wilmington  in  1877;  W.  R.  Capehart  on  Albemarle  Sound  in  1877  to  1881; 
Marshall  McDonald  on  the  Neuse  and  Cape  Fear  rivers  in  1880;  S.  G.  Worth  on 
the  Swannanoa  River  in  1880;  P.  L.  Jouy  on  Richland  Creek,  tributary  of  the 
Big  Pigeon  River,  in  1890;  and  W.  P.  Seal  at  Wilmington  in  1899.  Fresh-water 
fishes  received  by  the  Bureau  of  Fisheries  have  included  small  collections  by 
W.  C.  Kendall  in  Albemarle  Sound  in  1897;  by  W.  P.  Seal  in  the  vicinity  of 
Wilmington  in  1906;  and  by  D.  P.  Cabe  from  Middle  Creek,  tributary  of  the 
Little  Tennessee  River  in  Macon  County,  in  1904,  these  being  the  only  avaliable 
specimens  from  that  part  of  the  state.  Still  further  information  concerning  the 
fresh-water  fishes  has  been  obtained  from  detailed  manuscript  notes  of  Dr. 
W.  C.  Kendall  on  the  Albemarle  region  m  April  and  May,  1897,  and  from 
numerous  visits  of  the  writer  to  various  parts  of  the  state,  including  the  Dismal 
Swamp,  Albemarle  Sound,  and  Pasquotank,  Chowan,  Roanoke,  Tar,  and  Neuse 
rivers. 

A  good  idea  of  the  fish  life  of  Lake  Ellis  and  the  adjacent  lakes  in  Craven  and 
Jones  counties  has  been  communicated  by  Mr.  C.  S.  Brimley,  who  made  obser- 
vations and  collections  in  1905  and  1906,  the  specimens  being  deposited  in  the 
State  Museuni. 
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The  salt-water  fishes  of  North  Carolina  are  well  known,  chiefly  as  a  result 
of  observations  and  collections  made  at  and  in  the  vicinity  of  Beaufort.  Beau- 
fort has  long  been  a  favorite  place  of  resort  for  persons  interested  in  ichthyology 
and  other  branches  of  zoology.  Here,  in  the  spring  of  1860,  Dr.  Theodore  Gill, 
in  company  with  Dr.  Wm.  Stimpson,  spent  several  weeks  making  collections  of 
fishes  and  other  marine  animals;  among  the  fishes  then  obtained  were  a  labroid 
described  as  new  under  the  name  Halichceres  grandisquamis  but  now  regarded 
as  identical  with  Hcdichones  hiviUatxiSj  and  Branchiostama,  not  previously 
known  from  the  United  States  coast.  Here,  in  1871-2,  while  stationed  at  Fort 
Macon,  at  the  entrance  to  Beaufort  Harbor,  Drs.  Coues  and  Yarrow  gave  atten- 
tion to  the  fish  life,  their  observations  being  recorded  by  Yarrow  in  a  paper, 
*'  Notes  on  the  natural  history  of  Fort  Macon,  N.  C.  and  vicinity — No.  3,  Fishes  ", 
published  in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
for  1877.  Here,  in  1878,  came  Drs.  Jordan  and  Gilbert,  with  assistants,  to  make 
collections  of  fishes,  which  were  described  in  **  Notes  on  the  fishes  of  Beaufort 
Harbor",  in  the  Proceedings  of  the  U.  S.  National  Museum  for  1878,  in  which 
paper  are  included  also  the  species  listed  by  Yarrow.  Here  again,  in  the  sum- 
mer of  1885,  Dr.  Jenkins  collected  fishes  of  which  a  partial  list  was  published  in 
Johns  Hopkins  University  Circular  for  October,  1885,  and  a  full  account,  under 
the  title  "A  list  of  thetfshes  of  Beaufort  harbor,  N.  C. ",  in  Studies  from  the  Bio- 
logical Laboratory,  Johns  Hopkins  University,  vol.  iv,  1887.  Jenkins'  collec- 
tion was  made  the  basis  of  a  short  paper  by  Dr.  Jordan,  "  Notes  on  fishes  col- 
lected at  Beaufort,  N.  C,  with  a  revised  list  of  the  species  known  from  that 
locality",  in  the  Proceedings  of  the  U.  S.  National  Museum  for  1886. 

By  far  the  most  complete  collections  and  observations  on  the  fishes  of  the 
Beaufort  region  have  been  made  by  assistants  of  the  U.  S.  Bureau  of  Fisheries 
since  the  establishment  at  Beaufort  of  the  government  biological  laboratory  in 
1899.  The  collections  and  records  of  the  laboratory  have  been  freely  drawn  on 
for  information  regarding  numerous  species,  and  the  data  furnished  by  Prof.  H. 
V.  Wilson,  Dr.  Caswell  Grave,  Dr.  R.  E.  Coker,  and  Mr.  H.  D.  AUer  while  con- 
nected with  the  laboratory  have  been  especially  valuable.  Prof.  Wilson,  in  his 
paper  on  "Marine  biology  at  Beaufort,"  published  in  The  American  Naturalist 
in  1900,  gave  a  running  list  of  the  commoner  fishes  and  made  the  following  general 
statement  in  regard  to  the  fish  life  of  this  section: 

The  variety  of  fishes  that  may  be  taken  in  a  short  time  in  Beaufort  harbor  and  the 
adjoining  waters  is  so  great  as  to  make  it  evident  that  the  number  recorded  for  the  region  will 
be  greatly  increased  when  systematic  collecting  has  been  carried  on  for  a  few  years.  Some  nine 
miles  from  Beaufort  inlet  the  coast  line  makes  a  sharp,  right-angled  bend,  with  Cape  Lookout 
at  the  angle.  From  the  end  of  the  cape  a  narrow  line  of  shoals  extends  much  farther  out.  The 
cape  and  its  submerged  continuation  form  a  wall,  as  it  were,  reaching  seaward  for  fifteen 
miles.  Cape  Lookout  itself  is  so  shaped  as  to  embrace  a  bay,  a  quiet  and  beautiful  sheet  of 
water,  LooKout  Bight.  The  coast  configuration  thus  forms  a  remarkable  natural  trap  into 
which  fish,  migrating  northwards,  fall.  It  is  doubtful  whether  a  better  place  can  be  found  any- 
where on  our  coast  for  the  carrying  out  of  observations  on  oceanic  species  and  on  bay  and  river 
species  during  the  oceanic  penod  of  their  life.  The  seining  that  has  been  carried  on  at  Cape 
Lookout  has  been  extremely  interesting  and  sucoeesful,  both  as  regards  the  variety  of  formB  and 
the  number  of  lodividualB  takes. 
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The  steamer  Fish-Hawk,  while  attached  to  the  Beaufort  laboratory  in  1902, 
made  collections  on  some  of  the  off-shore  grounds  and  surveyed  an  important 
outlying  fishing  bank.  A  number  of  fishes  not  previously  recorded  from  North 
Carolina  were  found  during  this  vessel's  operations. 

The  fishermen  and  fish  dealers  of  Beaufort  and  Morehead  have  supplied 
int3resting  specimens  and  useful  information  which  have  contributed  to  the  com- 
pleteness of  our  knowledge  of  the  salt-water  fishes  of  the  state. 

In  1904,  Mr.  Barton  A.  Bean,  of  the  department  of  fishes  of  the  U.  S.  National 
Museum,  made  an  extensive  collection  of  fishes  at  Beaufort.  This  collection, 
together  with  numerous  specimens  of  North  Carolina  fishes  which  have  been 
accumulating  in  the  museum  for  many  years^  has  been  taken  into  consideration. 

A  fish  collection  of  special  interest  is  that  in  the  State  Museum  at  Raleigh. 
The  specimens  have  been  drawn  chiefly  from  the  Beaufort  and  Cape  Fear  sections, 
and  have  been  brought  together  by  Mr.  H.  H.  Brimley,  to  whom  the  writer  is 
under  obligations  for  information  in  regard  to  this  collection. 

Other  salt-water  collections  and  observations  of  importance  were  made  by 
the  late  R.  Edward  Earll  in  the  Wilmington  region  in  1880;  and  by  Dr.  W.  C. 
Kendall,  while  attached  to  the  steamer  Fish-Hawk  in  the  winter  and  spring  of 
1890-91,  who  has  furnished  the  writer  with  interesting  notes  on  the  fishes  of  the 
Cape  Fear,  Beaufort,  Cape  Lookout,  and  Hatteras  sections.  In  1905,  Mr.  W.  H. 
Yopp,  of  Wilmington,  supplied  interesting  data  concerning  the  salt-water  fishes 
of  the  Wilmington  market. 

Reference  should  be  made  to  the  studies  of  the  parasites  and  food  of  the 
fishes  of  the  Beaufort  region  by  Prof.  Edwin  Linton  in  1901  and  1902.  His 
report,  "Parasites  of  fishes  of  Beaufort,  North  Carolina"  (1905),  contains  much 
information  not  obtainable  elsewhere  regarding  the  food  of  the  numerous  fishes 
taken  at  that  locality  in  summer. 

A  number  of  papers  dealing  with  individual  species  of  fishes  studied  or 
collected  in  the  state  have  been  published  from  time  to  time,  and  will  be  found 
in  the  list  of  literature  cited.  Among  these  may  be  mentioned  three  papers  by 
E.  W.  Gudger  which  appeared  in  1905,  namely,  "The  breeding  habits  and  the 
segmentation  of  the  egg  of  the  pipe-fish,  Siphostoma  florid(B^\  "A  note  on  the 
habits  of  Rissola  marginaia^\  and  "A  note  on  the  egg  and  egg-laying  of  Ptero- 
phyme  histrio  ythe  gulfweed-fish";"The  devil-fish  and  some  other  fishes  in  North 
Carolina",  by  Theodore  Gill  (1903)  and  "Notes  on  the  habits  of  an  opidiid 
(cusk  eel) ",  by  the  same  writer  (1905) ;  and  "  Notes  on  a  rare  flying-fish  (Cypsel- 
uru8  lutkeni) ",  by  Hugh  M.  Smith  (1905). 

One  of  the  most  voluminous  writers  on  the  fishes  of  the  state  is  Mr.  Stephen 
G.  Worth,  former  superintendent  of  fish  and  fisheries  of  North  Carolina  and  for 
many  years  superintendent  of  the  Edenton  station  and  various  local  substations 
of  the  U.  S.  Bureau  of  Fisheries.  Mr.  Worth's  papers,  which  pertain  more  partic- 
ularly to  the  artificial  propagation  of  fishes,  appear  in  the  state  agricultural 
reports  and  the  Bulletins  of  the  U.  S.  Fish  Commission,  and  constitute  an  inval- 
uable record. 
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Among  the  sources  of  information  should  be  mentioned  a  number  of  early 
general  works  on  North  Carolina  in  which  the  fishes  receive  more  or  less  attention; 
these  works  are  chiefly  valuable  for  the  historical  insight  they  afford  as  to  the 
knowledge  of  the  fish  fauna  in  the  latter  part  of  the  seventeenth  century  and  the 
first  half  of  the  eighteenth  century.  "Carolina;  or  a  description  of  the  present 
state  of  that  coimtry",  by  Thomas  Ash,  published  in  London  in  1682,  makes 
brief  mention  of  the  fishes  (including  salmon,  trouts,  and  bass).  The  best  of 
the  early  works  was  that  of  John  Lawson,  surveyor-general  of  North  Carolina, 
entitled  "A  new  voyage  to  Carolina;  containing  the  exact  description  and 
natural  history  of  that  country",  etc.,  published  in  London  in  1709.  It  con- 
tains many  quaint  and  interesting  notes,  and  has  been  hereinafter  quoted  in  the 
accounts  of  a  number  of  species.  This  was  followed  by  "  The  natural  history  of 
North  Carolina"  of  John  Brickell,  M.  D.,  printed  in  Dublin  in  1737,  which  is 
chiefly  remarkable  for  its  free  plagiarism  of  Lawson's  work.  John  Edward 
Holbrook's  excellent  "Ichthyology  of  South  Carolina"  contains  a  number  of 
references  to  North  Carolina. 

Among  the  general  works  on  American  fishes  and  fisheries  in  which  North 
Carolina  receives  due  consideration  are  "The  Fisheries  and  Fishery  Industries  of 
the  United  States",  by  George  Brown  Goode  and  associates,  7  volumes  (1884- 
1887);  "American  Game  Fishes",  by  Goode  (1887),  with  revised  edition  edited 
by  Dr.  Theodore  Gill. (1903);  "Statistics  of  the  Fisheries  of  the  South  Atlantic 
States",'by  Hugh  M.  Smith  (1893),  with  illustrations  and  local  names  of  all  the 
important  food  fishes  of  the  region;  various  other  statistical  papers  published  by 
the  U.  S.  Bureau  of  Fisheries;  "The  Fishes  and  Fish-like  Vertebrates  of  North 
and  Middle  America",  by  Jordan  and  Evermann,  4  volumes  (1896-1900);  and 
"American  Food  and  Game  Fishes",  by  Jordan  and  Evermann  (1902). 

GENERAL  CHARACTER  OF  THE  FAUNA. 

While  the  fish  life  of  North  Carolina  is  not  of  a  peculiar  or  distinctive  type, 
and  bears  a  close  resemblance  to  that  of  the  adjoining  states,  it  nevertheless  has 
some  features  of  exceptional  interest. 

The  great  variety  in  the  topography  of  the  state;  the  number,  length,  and 
volume  of  the  streams;  the  remarkable  coast-wise  fringe  of  large,  shallow  sounds; 
and  the  long  coast-line,  have  contributed  to  the  development  of  a  fish  fauna  rich 
in  both  species  and  individuals.  Many  species  of  fishes  were  first  made  known 
from  North  Carolina  waters,  and  a  considerable  number  of  these  have  not  been 
found  elsewhere  and  will  probably  prove  to  be  peculiar  to  this  state.  Other 
species  here  exist  in  greater  abundance  than  in  other  states.  Among  the  promi- 
nent features  of  the  fish  fauna  are: 

(a)  The  abundance  of  certain  anadromous  fishes,  whose  numbers  are 
scarcely  surpassed  in  any  other  waters,  the  chief  of  these  being  the  shad,  the 
alewives,  and  the  striped  bass. 

(b)  The  variety  and  abundance  of  suckers,  minnows,  and  sun-fishes  in  the 
fresh  waters  generally  and  of  darters  in  the  headwaters  of  the  streams  on  both 
sides  of  the  Alleghanies. 
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(c)  The  occurrence  in  the  sounds  and  along  the  outer  shores  of  immense 
schools  of  mullet,  s^ueteague,  menhaden,  blue-fish,  croaker,  spot,  pig-fish,  pin- 
fish,  and  other  food  fishes. 

(d)  The  extension  to  the  North  Carolina  coast  of  many  species  which  are 
characteristic  of  the  West  Indies  or  Florida. 

(e)  A  few  species  of  the  Atlantic  coast  reach  their  southern  limit  in  North 
Carolina  (such  as  the  cod  and  tautog)  or  do  not  occur  in  noteworthy  numbers 
further  south  (such  as  the  white  perch  and  striped  b^as). 

The  number  of  species  of  fishes  known  from  North  Carolina  waters  and 
herein  described  is  345,  excluding  several  introduced  species  which  have  become 
more  or  less  established.  The  native  fishes  belong  in  99  families  and  215  gen- 
era, giving  an  average  of  3.5  species  per  family  and  1.6  species  per  genus.  The 
twelve  largest  families,  which  contain  184  species  and  89  genera,  are  as  follows: 

Cat-fishes 12  species  in   4  geneia. 

Suckera 18  "  "    5  " 

Minnows 36  "  "    9  " 

KiUi-fishes 9  "  "5  " 

Mackerels 8  "  "    6  " 

Caran«ds 17  "  "    8  " 

Sun-Sitt 17  "  "10  " 

Perches 24  "  "12  " 

Sea  basses 11  "  "    7  " 

Sparids 7  "  "    6  " 

Drums 14  "  "10  " 

Ftoundera 11  "  "    7  " 

Among  the  genera  containing  a  noteworthy  number  of  species  are  Mozos- 
toma  (suckers)  with  13  species,  Notropis  (minnows)  with  22  species,  Hybopsis 
(minnows)  with  6  species,  and  Etheostoma  (darters)  with  7  species. 

Classifying  the  fishes  of  the  state  according  to  whether  they  are  (1)  marine 
or  brackish  water  species,  (2)  fresh-water  species,  or  (3)  anadromous  or  cata- 
dromous  species,  it  appears  that  209  belong  in  the  first  class,  125  in  the  second, 
and  11  in  the  third. 

Of  the  fresh-water  fishes,  the  largest  number  inhabit  the  waters  of  the 
Atlantic  slope;  a  comparatively  small  percentage  are  confined  to  the  western 
slope  of  the  AUeghanies;  while  a  few  inhabit  both  regions.  The  distribution  of 
the  fresh-water  fishes  (including  the  migratory  ones)  may  be  thus  summarized: 

Species  peculiar  to  waters  of  Atlantic  slope 85 

Species  peculiar  to  waters  of  Mississippi  basin 36 

Species  found  in  both  regions 15 

FISHES   FIRST  DESCRIBED   FROM  NORTH  CAROUNA   WATERS. 

Twenty-nine  species  of  fishes  have  been  based  on  specimens  collected  in 
North  Carolina,  in  addition  to  a  large  number  described  by  Linnaeus  and  other 
early  ichthyologists  from  "Carolina",  which  in  most  cases,  however,  meant 
South  Carolina.  On  the  following  page  are  given  the  species  first  described  from 
the  state  and  now  recognized  as  valid. 
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Fishes  First  Described  from  North  Carolina  Waters. 


PRESENT 
IDENTIFICATION. 

ORIGINAL  NAME.                 TYPE   LOCALITY. 

DEBCRIBER  AND 
YEAR. 

Silurida: 

Schilbeodes  furiosufl 

Noturus  furiosuB 

Neuse  River 

Jordan  &.  Meek, 

Catostomid^: 

1 

1880 

Moxostoma  papillosum 

PtychostomuB  papillosus  Catawba  and  Yad- 

kin  rivers 

Cope,  1870 

Moxoetoma  coUapsum 

Ptychostomus  coUapsus    Neuse,  Yadkin  and 

Catawba  rivers 

Cope,  1870 

Moxostoma  pidiense 

Ptychostomus  pidiensis 

Yadkin  River 

Cope,  1870 

Moxostoma  coregonus 

Ptychostomus  coregonus  ,  Catawba  and  Yad-| 

kin  rivers 

Cope,  1870 

Moxostoma  album 

Ptychostomus  albus 

Catawba  River 

Cope,  1870 

Moxostoma  thalassinum 

Ptychostomus  thalaasinus  Yadkin  River 

Cope,  1870 

Moxostoma  robustum 

Ptychostomus robustus     [Yadkin  River 

Cope,  1870 

Moxostoma  crassilabre 

Ptychostomus  crassilabris  Yadkin  River 

Cope,  1870 

Moxostoma  conus 

Ptychostomus  conus 

Yadkin  River 

Cope,  1870 

Moxostoma  rupiscartes 

Moxostoma  nipiscartes    ,  Catawba  River 

Jordan  &  Jenkins, 

Ctprinid^: 

1889 

Notropis  pyrrhomelas 

Photogenis  pyrrhomelas   i  Catawba  River 

Cope,  1870 

Notropis  niveus 

Hybopsis  niveus                 Catawba  River 

Cope,  1870 

Notropis  chlorocephalus 

Hybopsis  chlorocephalus  Catawba  River 

Cope,  1870 

Notropis  brimlejri 

Notropis  brimlejri             |Cane  River 

Bean,  1903 

Notropis  chili ticus 

Hybopsis  chiliticus           ,  Yadkin  River 

Cope,  1870 

Notropis  altipinnis 

Albumellus  altipinnis       |  Yadkin  River 

Cope,  1870 

Notropis  umbratilis 

matutinuB 

Albumellufl  matutinus      Neuse  River 

Cope,  1870 

Hybopsis  labrosus 

Ceratichthys  labrosus       Catawba  River 

Cope,  1870 

Hybopsis  hysinotus 

Ceratichthys  hysinotus 

Catawba  River 

Cope,  1870 

PcECiLnD^: 

Fundulus  rathbuni 

Fundulus   rathbuni           Cape  Fear  River     i 

Jordan  &  Meek, 

ExocofiTiD^: 

1889 

Cypselurus  lutkeni 

Exocoetus  lutkeni 

Beaufort 

Jordan  &  Ever- 

PERCIDiB: 

. 

mann,  1896 

■ 

Boleosoma  maculaticeps 

Boleosoma  maculaticeps  i Catawba  River 

Cope,  1870 

Etheostoma  rufilineatum 

PcecQichthys  rufilineat- 

French Broad 

um 

River 

Cope,  1870 

Etheostoma  swannanoa 

Etheostoma  swannanoa 

Swannanoa  River 

Jordan  &  Ever- 
mann,  1889 

Etheostoma  vulneratum 

Poelichthys  vulneratus 

French  Broad 

River 

Cope,  1870 

loa  vitrea 

Pcecilichthys  vitreus 

Neuse  River 

Cope,  1870 

TRIGLIDiE: 

Prionotus  scitulus 

Prionotus  scitulus 

Beaufort 

Jordan  &.  Gilbert, 

GoBtiD^: 

1882 

Microgobiufl  holmesi 

Microgobius  holmesi         |  Beaufort 

Smith,  1907 
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In  the  foregoing  table  the  species  are  arranged  systematically  under  the 
names  herein  used;  there  are  also  shown  the  name  imder  which  each  species  was 
first  described,  the  type  locality,  the  person  by  whom  named,  and  the  date 
when  the  species  was  established. 

Of  the  species  here  listed,  21  were  described  by  Professor  Cope,  the  pioneer 
ichthyologist  of  North  Carolina  and  the  most  voluminous  writer  on  North  Caro- 
lina fishes;  many  of  Cope's  species  have  not  been  met  with  by  other  collectors 
and  are  therefore  known  only  from  Cope's  descriptions  and  types. 


FISHES  FOUND  ONLY  IN  NORTH  CAROLINA. 


Of  the  fishes  originally  described  from  North  Carolina,  the  following  18 
have  as  yet  been  found  in  no  other  state,  although  it  is  likely  that  in  time  some 
of  both  the  fresh-water  and  salt-water  species  will  be  noted  in  other  states. 


Schilbeodes  furiosus  (Jordan  &  Meek). 
Moxostoma  coUapsum  (Cope). 
Moxostoma  pidiense  (Cope). 
Moxostoma  coregonus  (Cope). 
Moxostoma  albimi  (Cope). 
Moxostoma  thalassinimi  ((}ope)  . 
Moxostoma  robustum    (Cope). 
Moxostoma  crassilabre  (Cope). 
Moxostoma  conus  (Cope). 


Notropis  brimleyi  Bean. 

Notropis  chili ticus  (Cope). 

Notropis  altipimiis  (Cope). 

Notropis  umbratilis  matutinus  (Cope). 

Fmidulus  rathbimi  Jordan  &  Meek. 

Cypselurus  lutkeni  (Jordan  &  Evermann). 

Boleosoma  maculatioeps  Cope. 

Eth6ostoma  swannanoa  Jordan  &  Evermann. 

Microgobius  holmesl  Smith. 


FISHES    NOT  PREVIOUSLY  RECORDED  FROM  NORTH  CAROLINA  WATERS. 

In  the  inquiries  and  investigations  on  which  the  present  work  is  based, 
there  have  been  obtained  records  of  numerous  species  of  fishes  which  have  not 
hitherto  been  noted  as  occurring  in  North  Carolina  in  the  very  considerable 
ichthyologic  literature  of  the  state.  Most  of  these  species  are  marine,  and  most 
of  them  have  been  added  to  the  local  fauna  as  a  result  of  the  collections  at  Beau- 
fort by  the  United  States  Bureau  of  Fisheries.  The  list,  which  includes  59  salt- 
water species  and  10  fresh-water  and  anadromous  species,  is  as  follows: 


SaU-wcUer  Fishes: 

Hexanchus  griseus 
Catulus  uter 
Squatina  squatina 
Rhinobatus  lentiginosus 
Raia  eglanteria 
Bascanichthys  scuticaria 
Lycodontis  ooellatus 
Anchovia  mitchilli 
Chlorophthalmus  chalybeius 
Hemirhamphus  brasiliensis 
Auxis  thazard 
Gymnosarda  alleterata 
Sarda  sarda 


Scomberomorus  cavalla 
Istiophorus  nigricans 
Tetrapturus  albidus 
Oligoplites  saurus 
Caranx  ruber 
Trachinotus  glauciis 
Trachinotus  goodei 
Psenes  maculatus 
Epinephelus  striatus 
Mycteroperca  venenosa 
Mycteroperca  bonaci 
Diplectrum  formosum 
Lobotes  surinamensis 
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SalHoaier  Fiahea — Continued: 

PseudopriacanthuB  altus 
Lutianus  blackfordi 
Lutianus  griseiis 
Lutianus  apodes 
Lutiantis  anallB 
Otrynter  caprinus 
Calamiu  leucosteus 
Eudnostomus  pseudogula 
Cynoscion  nothus 
Larimus  fasciatus 
Stellifer  lanoeolatus 
Eques  acuniinatus 
Lachnolaimus  maximufl 
Doratonotus  megalepis 
Xyrichthys  psittacus 
Sparifioma  niphobles 
ChflBtodon  ooellatuB 


Hepatus  hepatus 
Hepatus  bahianus 
BaUstes  carolineiiBis 
Geratacanthus  punctatus 
Lactopbrys  triqueter 
Spheroides  spengleri 
Diodon  hystiix 
Chilomycterus  antillarum 
Mola  mola 
Scorpflena  plumieri 
Soorpsna  braailienaia 
MicTQgobius  bolmcsi 
Microgobius  eulepia 
Gobieaox  virgatulus 
Syacium  papillosum 
Citharichtbys  spilopterus 
Ogcooephalus  vespertilio 


FreahrVxUer  and  Anadromaua  Fiahea: 

PetromyEon  marinus 
Hiodon  aelenops 
Fundulas  notUi 
Heterandria  formosa 
Cbologaster  comutus 


Copelandellus  quiesoens 
Elassoma  evergladei 
Elassoma  zonatum 
Mesogonistius  chstodon 
Dormitator  maculatus 


THE   LOCAL  NAMES  OF  THE   FISHES. 


In  the  following  systematic  list,  every  name  known  to  be  applied  by  North 
Carolinians  to  the  fishes  of  the  state  is  given,  along  with  other  common  names 
which  the  fishes  bear  in  other  parts  of  the  country,  the  local  names  being  distin- 
guished by  quotation  marks.  From  the  index  of  common  names  (page  425)  it 
wilt  be  possible  to  find  the  detailed  account  of  any  species. 

A  knowledge  of  the  local  names  of  the  fishes  of  the  state  is  not  without 
value,  and  it  is  a  matter  of  some  historical  as  well  as  ichthyological  interest  to 
record  the  early  names  applied  to  the  various  species  and  to  compare  them  with 
the  present  designations.  With  the  advent  of  fishermen  from  other  states  and 
with  the  extension  of  knowledge  of  the  fishes  the  original  local  names  will  in 
time  be  supplemented  or  supplanted. 

One  of  the  most  entertaining  lists  of  the  vernacular  names  of  North  Carolina 
fishes  is  that  embodied  in  Lawson's  "A  new  voyage  to  Carolina".  It  is  inter- 
esting to  note  that  nearly  all  of  the  fishes  named  are  easity  recognizable,  that 
most  of  them  still  bear  the  same  names,  and  that  certain  names  now  in  use  are 
perhaps  there  recorded  for  the  first  time.  Among  the  salt-water  fishes  of  the 
state  he  mentions  "thrashers"  (thrasher  sharks),  two  sorts  of  sharks,  "paracooda- 
noses"  and  "shovel-noses",  "dog-fish"  (the  small  shark  so  called),  "divel-fish" 
(the  giant  ray),  "scate  or  stingray",  "sword-fish"  (saw-fish),  "Spanish  mack- 
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erel",  "cavallie3","boneto'8",  *'blue-fish",  ''red  drum",  "black  drum-fish", 
"angel-fish"  (spade-fish),  "bass,  or  rock-fish",  "sheeps-heads",  "plaice", 
"flounders",  "soles",  "mullets",  "shad",  "fat-backs"  (menhaden),  "white 
guard"  (fresh-water  gar),  "green  guard"  (marine  gar),  "congar  eels",  "lam- 
prey-eels", "eels",  "sun-fish"  (perhaps  the  common  pompano,  by  which 
name  the  fish  is  still  known  at  Beaufort),  "toad-fish",  "sea-tench"  (identified 
by  Dr.  Theodore  Gill  as  the  tautog*),  "trouts  of  the  salt-water"  (squeteagues), 
"crocus",  "smelts"  (silversides?),  "bream",  and"taylors"  (young  blue-fish) . 
The  fresh-water  species  enumerated  are  "sturgeon",  "jack,  pike  or  pick- 
erel", "trouts"  (brook  trout),  "gudgeon",  "English  pearch"  (yellow  perch, 
now  called  "Englishman"),  "brown  pearch,  or  Welchmen"  (black  bass,  still 
so  called),  "flat,  mottled  pearch,  or  Irishman"  (crappy),  "round-robins 
(sun-fish),  "carp",  "roach",  "dace",  "loaches"  (kilU-fishes?),  "sucking-fish 
(a  name  still  used  in  the  Albemarle  section  for  suckers),  "cat-fish",  "grindals 
"old-wives"  (alewives),  "fountain-fish",  and  "white-fish". 

The  author  has  published  (1893)  a  table  of  common  names  applied  to  certain 
fishes  of  the  Albemarle  region,  where  some  very  inappropriate  and  singular 
names  are  in  use,  including  some  mentioned  by  Lawson.  The  wall-eyed  pike 
or  pike  perch  (Stizostedion  vitreum)  is  sometimes  called  "salmon"  or  "California 
salmon";  the  yellow  perch  is  known  as  "red-fin",  "raccoon  perch",  and  "Eng- 
lishman"; the  large-mouth  black  bass  is  called  "chub"  and  "Welshman";  the 
strawberry  bass  is  the  "speckled  perch"  on  all  parts  of  the  souAd;  the  gizzard 
shad  {Dorosoma  cepedianum)  is  generally  known  as  "nanny  shad",  which  desig- 
nation, togther  with  "nancy  shad",  is  also  employed  in  other  sections  of  the 
state;  and  various  small  minnows  (Notropis^  HybagncUhus)  are  generally  known 
as  "chobies"  (doubtless  a  corruption  of  anchovies). 

Among  the  vernacular  fish  names  which  appear  to  be  restricted  to  North 
Carolina  may  be  mentioned  "black-fish"  (grindle),"shad"  (menhaden),  "nanny 
shad"  or  "nancy  shad"  (mud  shad),  "gourd-fish"  (butter-fish),  "oyster-fish" 
(tautog),  "cabio"  (crab-eater;  called  "cabby-yew"  in  Bermuda;  the  name 
cobia  usually  given  this  fish  is  not  known  to  American  fishermen,  and  may  have 
originally  been  a  misprint  for  cabio),  "jimmy"  (spot),  "sea-mink"  (king-fish), 
"Englishman"  (yellow  perch),  "Welshman"  (black  bass),  "robin"  and  "robin 
perch"  (sun-fishes),  and  "steamboat",  (triple-tail). 


•FoTMt  and  Stream,  May  30,  1008. 
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CAROLINA  FISHES. 

EXPLANATORY   NOTES. 

A  full  list  of  all  species  of  fishes  known  to  inhabit  the  fresh  or  salt  waters  of 
North  Carolina  is  here  presented.  The  plan  which  has  been  followed  is  to  give 
for  each  species  its  technical  name  and  original  describer,  and  its  popular  names; 
a  brief  S3monymy;  a  diagnostic  description;  and  then  a  general  account  of  the 
distribution,  abundance,  size,  habits,  food  value,  economic  importance,  etc., 
having  special  reference  to  North  Carolina. 

The  synonymy  includes  a  reference  to  the  original  description  of  the  species, 
all  important  papers  in  which  the  occurrence  of  the  species  in  North  Carolina  is 
mentioned,  and  an  authority  for  the  terminology  which  has  been  adopted  herein, 
this  last  usually  being  Jordan  and  Evermann's  ''The  fishes  of  North  and  Middle 
America",  4  vols.,  1896-1900,  published  as  Bulletin  47  of  the  United  States, 
National  Museum.  Citations  of  works  pertaining  wholly  or  partly  to  North  Caro- 
lina are  condensed  and  are  intended  to  be  taken  in  conjunction  with  the  index  of 
North  Carolina  fish  literature  which  appears  on  page  419;  thus,  **  Ptychostomus 
robiLstus  Cope,  1870,  473",  means  that  the  species  so  called  by  Cope  will  be  found 
described  on  page  473  of  the  work  published  by  him  in  1870.  Other  works,  not 
given  in  the  bibliography,  are  referred  to  with  greater  fullness  in  the  synonymy. 

In  order  to  render  the  catalogue  useful  in  the  identification  of  North  Caro- 
lina fishes,  there  are  introduced  artificial  keys'''  to  the  families,  genera,  and  species; 
and  there  are  also  given,  as  a  matter  of  general  information,  brief  accounts  of  the 
families  and  genera.  The  keys  have  in  most  cases  been  adapted  from,  and  the 
diagnoses  also  are  largely  based  on,  Jordan  and  Evermann's  invaluable  work, 
which  has  been  followed  in  the  arrangement  of  the  families.  Numerous  original 
diagnoses  based  on  North  Carolina  specimens  have,  however,  been  introduced. 
Technical  terms  used  in  descriptions  are  explained  in  the  glossary  on  page  403. 

The  common  names  applied  to  fishes  by  the  people  of  North  Carolina  are 
given  in  quotation  marks;  and  other  vernacular  names  in  more  or  less  general  use 
are  also  shown. 

A  special  object  in  view  has  been  to  clothe  the  technical  descriptions  in 
simple  language,  so  that  fishermen  and  the  general  public  may  be  able  to  make 

*In  using  the  keys'for  the  identification  of  specimens  of  North  Carolina  fishes,  first  determine  which  of 
the  major  groups  the  species  is  in  and  then  take  up  in  r^ular  order  the  letters  under  each  group;  if  the  char- 
acters of  the  specimens  do  not  agree  with  those  given  for  the  single  letters,  then  look  under  the  same  double 
letters,  ignoring  all  intervening  matter. 
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use  of  the  work  in  identif)ring  the  species;  the  diagnoses  have  likewise  been  made 
as  brief  as  is  consistent  with  this  purpose  and  have  been  based  almost  exclusively 
on  external  characters.  A  free  translation  of  the  meaning  of  all  the  generic  and 
specific  names  has  been  given.''' 

THE  CLASSES  OF  FISHES  AND  FISH-LIKE  ANIMALS. 

The  creatures  popularly  called  fishes  belong  in  three  great  classes,  which 
may  be  distinguished  by  the  following  characters.  The  first  two  classes  are 
quite  unimportant  in  the  present  connection,  each  having  only  a  single  representa- 
tive in  the  state;  and  only  the  last  class  contains  the  fishes  properly  speaking. 

Key  to  the  classes  of  fishes  and  fisK-like  animals, 

{.  Animals  with  cartilaginous  skeleton  and  without  brain  or  skull;  fins  rudimentary  and  only  on 
median  line  of  body;  mouth  a  slit  surrounded  by  bristles;  heart  a  tubular  vessel  without 
separate  chambers;  blood  colorless;  gill-slits  numerous,  the  respiratory  cavity  opening 
into  the  abdomen;  inspired  water  discharged  through  a  special  abdominal  pore. 

Leptocardii  (lancelets). 

ii.  Animals  with  cartilaginous  or  bony  skeleton;  skull  and  brain  present;  heart  developed  as  a 

ca\dty  with  at  least  two  chambers;  blood  red. 

a.  Eel-shaped;  skeleton  cartilaginous;  skull  imperfect;  mouth  circular,  suctorial;  no  jaws 

or  paired  fins;  a  single  median  nbstril;  gills  pouch-shaped  and  numerous;  skin  naked; 

alimentary  canal  straight,  without  coeca;  pancreas  and  spleen  absent. 

Marsipobranchii  (lampreys,  etc.). 
aa.  Skull  well-developed;  jaws  distinct;  fins  usually  highly-developed,  some  of  them  paired; 
skin  usually  scaly;  nostrils  at  least  two,  not  median;  gill-openings  a  single  slit  on  each 
side  in  most  fishes  (numerous  in  a  few  families);  alimentary  canal  more  or  less  con- 
voluted; pancreas  and  spleen  present Pisces  (fishes). 


*  Following  IB  an  explanation  of  some  of  the  arbitrary  features  adopted  in  describing  the  species: 
In  the  statement  of  the  general  shape  of  a  species  the  relation  of  the  depth  and  the  length  of  head  to  the 
length  is  given.  By  depth  is  understood  the  greatest  vertical  diameter  of  the  body ,  while  length  or  total  length 
means  the  distance  in  a  straight  line  from  the  end  of  snout  to  end  of  the  backbone,  or,  what  usually  amounts 
to  practically  the  same  thing,  to  the  base  of  the  caudal  fin;  the  length  of  head  is  the  distance  in  a  straight  line 
from  the  end  of  snout  to  the  most  posterior  part  of  the  gill-cover.  The  relative  sise  of  parts  may  vary  with 
the  sixe,  age,  sex,  and  spawning  condition  of  the  individual;  and  the  figures  given  in  the  diagnoses  must  be 
regarded  as  simply  averages  for  adult  fishes.  In  the  young,  the  head  and  eye  are  usually  larger,  the  depth  less 
and  the  mouth  smaller  than  in  mature  examples. 

In  noting  the  fin  formula,  spinous  rays  are  always  recorded  with  Roman  numerals  and  soft  rayv  with 
Arabic  figures.  Thus,  "dorsal  rays  10"  means  that  a  fish  has  a  single  dorsal  fin  with  10  soft  rays;  "dorsal  rays 
IV,  10"  means  that  a  fish  has  a  continuous  dorsal  fin  composed  of  4  spines  aad  10  soft  rays;  "dorsal  rayv  xy  + 
10"  means  that  a  fish  has  two  separate  dorsal  fins,  the  anterior  with  4  spines  and  the  posterior  with  10  soft  rayv; 
and  *  dorsal  rajrs  iii  + 1. 10"  means  that  a  fish  has  two  separate  dorsal  fins,  the  anterior  with  3  spines  and  the 
posterior  with  10  rays  preceded  by  a  single  spine. 

The  number  of  scales  in  lateral  series  is  usually  computed  along  the  lateral  line,  and  often  corresponds 
with  the  number  of  pores  or  tubes  in  the  lateral  line:  when  the  lateral  line  is  absent  or  incomplete,  the  count  is 
made  from  the  gill-opening  to  the^base  of  the  caudal  fin.  The  number  of  scales  in  crosswise  series  is  determined 
by  counting  an  oblique  row  from  the  base  of  dorsal  fin  to  the  lateral  line  and  from  the  lateral  line  to  the  base 
of  anal  fin  or  to  the  vent 
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Class  LEPTOCARDII.    The  Leptocardians. 

Order  AMPHIOXI.    The  Cirristomes. 
Family  BRAXCHIOSTOMIDiE.     The  Lancelots. 

Very  small,  elongated,  compressed,  translucent  marine  creatures,  having  no 
scales,  rudimentary  fins  and  eyes,  the  mouth  a  longitudinal  slit  surrounded  by  a 
fringe  of  cirri,  and  various  other  characters  shown  in  the  foregoing  key.  There 
are  two  or  three  genera  and  about  eight  species,  distinguishable  chiefly  by  the 
number  of  muscular  bands  with  which  the  body  is  marked;  only  one  genus  is 
represented  in  United  States  waters. 

Genus  BRANCHIOSTOMA  Costa.    Lancelets. 

Small,  lance-shaped  animals  living  buried  in  sand  in  comparatively  shallow 
water,  with  gonads  on  both  sides  of  the  median  line,  an  anal  fin  containing  traces 
of  rays,  and  no  caudal  fin.  Represented  on  the  United  States  coasts  by  two  or 
three  species,  of  which  one  is  found  in  North  Carolina.  (Branchiostoma,  gill- 
like mouth,  the  cirri  having  been  mistaken  for  gills.) 

1.  BRANOHIO  STOMA  OARIBiBUM  Sundevall. 

Lancelot;  Amphioxus. 

Branehiottoma  caribantm  Suads^'Bll,  Kongliga  VetenakapshFdrhandlingar,  12, 1853;  St.  Thomaaand  Rio  Janeiro. 
Yarrow,  1877,  218:  Beaufort.     Jordan  it  Evermann,  1896. 3.  pi.  i,  fig.  1 ;  Beaufort,  N.  C. .  to  South  America. 
Amphioxuf,  Baird,  S.iiithsonian  Report,  1860,  71;  Beaufort.     Wilson,  1900, 354;  Beaufort. 
Amph%oxu9  oaribcnu,  Jordan  A  Gilbert,  1879,  388;  Beaufort. 
Branehio9toma  lanoeoUUum,  Jordan,  1886,  26;  Beaufort.     Jenkins,  1887,  83;  Beaufort. 

DiAQNOSis. — ^Depth  about  .11  total  length;  number  of  muscular  bands  (myooommata) 
about  5&t  of  which  7  to  10  are  posterior  to  vent;  gonads  on  each  side  22  to  26;  length  under  2 
inches.     (Named  from  the  Caribbean  Sea.) 


Fig.  2.    Lancelet.     Branchiostoma  caribctunu 

This  curious  and  interesting  species,  which  is  prgbably  only  a  variety  of 
Branchiostoma  lanceolatum  of  Europe  and  Chesapeake  Bay,  is  found  coastwise 
from  North  Carolina  to  Argentina.  The  presence  of  the  amphioxus  in  United 
States  waters  was  first  determined  by  Dr.  Theodore  Gill,  from  specimens  collected 
at  Beaufort  in  1860.  Yarrow  found  a  number  of  specimens  on  Bird  Shoal,  and 
others  have  obtained  the  species  there.  Wilson  states  that  it  is  not  common  at 
Beaufort  and  that  the  pelagic  larvae  are  taken  there  in  the  tow  in  July.  In  1902 
the  Fish-Hawk  dredged  many  specimens  at  various  points  off  Cape  Lookout 
(stations  7312,  7320,  7338,7341)  in  depths  of  8, 10, 13.5  and  29  fathoms. 
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Class  MARSIPOBRANCHII.    The  Pouch-gJlled  Animals. 

Order  HYPEROARTII.    The  Hyperoartians. 

Family  PETROMYZONTIDE.     The  Lampreys. 

Oviparous,  eel-like  vertebrates,  with  circular,  toothed  mouth  adapted  for 
sucking,  nostril  on  top  of  head  in  front  of  eyes,  7  gill-opeoings  on  each  side  of 
the  body  anteriorly,  no  scales,  dorsal  fin  notched  or  divided  and  continuous  with 
anal  fin  around  the  tail.  The  young  differ  considerably  from  the  adults,  having 
rudimentary  eyes,  and  being  usually  toothless;  they  were  for  a  long  time  regarded 
as  belonging  to  different  genera.  Some  of  the  Americau  species  are  marine, 
some  are  strictly  fresh-water,  and  some  are  ansdromous.  They  attach  them- 
selves to  fishes,  make  ulcers  or  holes  in  their  sides,  and  suck  their  blood.  One 
species  is  found  in  North  Carolina. 

Geniu  PETROMYZOK  Liniueiu.    Sea  Lunpreja. 

Large  anadromous  lampreys,  distinguished  by  tooth-like  processes  oa  what 
corresponds  to  the  upper  and  lower  jaws  of  fishes,  the  superior  teeth  2  or  3  in 
number,  pointed,  and  close  together;  the  large  sucking  disk  with  numerous 
teeth  in  concentric  lines;  parts  of  dorsal  fin  separated.  (Pefromyzon,  stone-sucker.) 

2.  PETROUYZOM  MARINUS  Linneeua. 
"Lamprus  Eel'';  "Lamprey  Eel";    "Lampiey";  Sea  Lamprey. 

I,  Syitaiu  Nituiv,  ed.  i,  230.  ITSS:   Europun  hu.    JonUa  A  EvermuiD, 

DiAO.vosia. — Head   long,  ita  length  er'eater  than  distance  bettreea  first  sad  last  gill- 

ines:  eye  nearer  to  first  Fill-opening  than  to  anterior  end  of  head;  mouth  large,   wiUi 

corneal  teeth  in  oblique  rows;  lipa  fringed;  dorsal  fins  low  and  well  separated. 

Color;  back  and  sides  slaty  brown,  sharply  mottled  with  black;  below  wlute  or  pale  yellow. 

(man'nu.  marine.) 


Fig.  3.     Sea  Lampret.     Felromyzon  n, 

Inhabits  the  coasts  of  the  North  Atlantic  Ocean,  ranging  as  far  south  as 
North  Carolina,  going  from  the  sea  to  the  rivers  to  spawn.  The  species  ascends 
some  of  the  North  Carolina  streams  in  spring  along  with  shad  Eind  alewives,  but 
is  less  abundant  than  in  more  northern  waters.  It  has  been  observed  by  the 
writer  in  Albemarle  Sound  at  Avoca,  where  lar%'al  lampreys  (Ammoccelea)  6  or  S 
inches  long  and  adults  2  to  3  feet  long  are  caught  in  shad  seines.  It  is  also 
known  from  the  Neuse  at  Kinston,  and  at  Haleigh,  where  Mr.  C.  S.  Biimley 
reports  it  as  rare,  the  adults  being  observed  in  April  and  the  young  in  June.     The 
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species  is  thus  referred  to  by  Lawson  in  "A  New  Voyage  to  Carolina",  pub- 
lished in  1709: 

Lampreys  are  not  common;  I  never  saw  but  one,  which  was  large,  and  caught  by  the 
Indians  in  a  ware.    They  would  not  eat  him,  but  gave  him  to  me. 

Lampreys  attach  themselves  to  shad,  cat-fish,  sturgeon,  and  various 
other  fishes,  making  ulcerous  sores  and  sometimes  producing  death  by  perfor- 
ating the. abdominal  walls;  The  rapidity  of  their  respiratory  movements  is  quite 
remarkable;  in  a  healthy  2-foot  specimen  observed  by  the  writer  the  respirations 
averaged  l24  per  minute. 

Outside  of  a  few  localities  in  New  England,  the  lamprey  has  no  recognized 
food  value  in  the  United  States,  although  in  Europe  it  has  been  more  or  less 
celebrated  from  early  times. 

Class  PISCES.    The  Fishes, 

The  North  Carolina  representatives  of  this  class  fall  into  2  easily  recognized 
groups  or  sub-classes,  (1)  the  sharks,  skates,  and  rays,  and  (2)  the  true  fishes, 
which  are  distinguished  anatomically  as  follows: 

i.  Skeleton  cartilaginous;  skull  without  sutiu'es  and  without  membranous  bones;  gill-openinra 
numerous  (5  to  7)  and  slit  like,  the  gills  attached  to  the  skin;  tailheterocprcal;  skin  tough, 
naked  or  covered  with  small  rough  scales,  spines,  or  tubercles;  air-bladder  absent;  jaws 
separable  from  skull;  species  viviparous  or  ovoviviparous,  the  eggs  large  and  few  in  number; 
embryo  with  deciduous  external  gills. 

Selachii  or  Elasmobranchii  (sharks,  skates,  rays,  etc.)* 

u.  Skeleton  bony  in  all  but  a  few  families;  skull  with  sutures  and  membranous  bones  (oper- 
cula,  etc.);  gill-openings  a  single  slit  on  each  side,  the  gills  attached  to  bony  arches;. tail 
heterocercaf  or  homocercal;  body  usually  covered  with  numerous  flat  scales;  air-bladder 
present  or  absent;  jaws  not  distinct  from  the  skull;  species  oviparous  (exceptionaUy  vivi- 
parous), the  ova  small  and  numerous Teleostomi  (true  fishes). 

Sub-Class  SELACHII.    The  Sharks,  Skates,  and  Rays. 

Key  to  the  orders  of  selachians  represented  in  North  Carolina  wcuerS' 

i.  Form  typicaUy  fish-like;  one  or  two  well-developed  dorsal  fins;  anal  fin  present;  caudal  fin 
large;  pectoral  fins  distinct;  gill-openings  lateral. 

a.  Gill-openings  6  or  7  in  number;  dorsal  fin  single. .  .Diplosfondyli  (notidanoid  sharks). 
aa.  Gill-openings  5  in  number;  two  dorsal  fins Asterosfondyli  (typical  sharks). 

u.  Form  not  fish-like,  much  depresssed  and  expanded  laterally;  dorsal  fins  wanting,  or 
smaU  and  inserted  on  tail;  anal  fin  absent;  caudal  fin  small  or  wanting. 

b.  Pectoral  fins  expanded  laterally,  but  not  confluent  with  body,  separated  from  Aeck  by 

a  deep  notch  in  wUch  are  the  gill-openines;  eill-openings  lateral,  partly  inferior; 

ventral  fins  large Cyclospgndtli  (suborder  Tectospondyli,  the  angel-fishes). 

bb.  Pectoral  fins  expanded  laterally  and  confluent  with  body;  gill-openings  ventral;  ven- 
tral fins  small Batoidea  (the  skates  and  ra3rs). 

Order  DIPLOSFONDYLI.    The  Notidanoid  Sharks. 

These  sharks  are  distinguished  by  having  6  or  7  gill-openings  on  each  side, 
a  single  dorsal  fin,  and  2  vertebrae  and  2  neural  arches  arising  from  each  segment 
of  the  backbone,  together  with  other  skeletal  characters.  Numerous  species  of 
fossil  sharks  are  allied  to  the  few  living  members  of  the  order.  One  American 
family. 
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Family  HEXANCHID^.    The  Cow  Sharks. 

A  small  family  of  viviparous  sharks,  some  of  them  of  large  size,  character- 
ized by  6  or  7  wide  gill-slits  and  a  single  dorsal  fin,  together  with  a  more  or  less 
elongate  body,  depressed  head,  large  and  subinferior  mouth  without  labial  fold, 
and  teeth  in  upper  jaw  unhke  those  in  lower.  Two  American  genera,  with  6  and  7 
gill-openings  respectively. 

Oeaus  HEXAlfCHUS  SAfinHqnc.    Cow  Shirka. 

In  having  6  gill-openings,  this  genus  differs  from  all  other  known  sharks 
with  the  exception  of  a  deep-water  form  (Chiamydoselachiu)  from  Japan  and 
Madeira.  The  teeth  in  the  upper  jaw  consist  of  about  4  pointed  ones  in  front, 
3  on  each  side  of  these  with  1  or  many  cusps,  and  lateral  ones  with  numerous 
cusps;  the  teeth  in  the  lower  jaw  are  a  small  median  one  with  or  without  cusp 
and  lateral  serrated  ones  with  numerous  cusps.  Two  species,  one  in  the  Atlantic, 
the  other  in  the  Pacific.     (Hezanchua,  six-slitted.) 


DlAQMOsis. — Body  deepest  over  pectorala,  t&pering  graduaJly  to  baae  of  caudal,  greatest 
depth  leas  than  length  of  head  and  about  .16  total  length  to  tip  of  caudal;  head  large,  blvint; 
mouth  lar{^,  posterior  angle  extending  nearly  to  first  gill-opening;  2  teeth  on  each  side  of  upper 
jaw  in  front  and  curved  outward,  other  teeth  with  6  or  more  cusps;  lateral  teeth  in  lower  jaw 
with  7  to  9  cusps;  eye  small,  placed  far  forward;  snout  short,  nostrils  near  its  tip;  gill-slita 
rather  wide,  anterior  widest,  others  progressively  reduced;  dorsal  placed  far  backward,  iti 
origin  opposite  posterior  end  of  base  of  ventrals;  anal  similar  to  dorsal  but  more  posterior; 
caudal  stout,  its  length  1.5  times  head;  length  of  pectorals  about  equal  to  head  to  anterior  gill- 
slit.     Color:  dark  gray.     I^Ueiu,  gray.) 


Fig.  4.    Cow  Shark.     Hexanchttn  gTi«r\w. 

The  cow  shark  frequents  the  Mediterranean  Sea  and  the  west  coast  of 
Europe,  and  is  reported  by  Poey  to  be  often  taken  about  Cuba.  There  appears 
to  be  only  a  single  record  of  its  occurrence  on  the  coast  of  the  United  States.  In 
March,  1886,  a  specimen  10  feet  2  inches  long  was  secured  at  the  Currituck  Inlet 
life-saving  station,  North  Carolina,  and  forwarded  to  the  U.  S.  National  Museum 
by  D.  M.  Etheridge;  a  plaster  cast  of  the  fish  is  now  on  exhibition.  This  shark 
attains  a  length  of  26  feet,  and  may  alwaj-s  be  readily  distinguished  from  all 
other  species  inhabiting  our  coast  by  the  single  dorsal  fin  and  the  6  gill-opeoings. 
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Order  ASTEROSPONDYLI.    The  Typical  Sharks. 

All  but  one  of  the  sharks  as  yet  known  from  the  state  are  placed  in  this  order, 
characterized  by  five  gill-openings,  two  dorsal  fins  without  spines,  an  anal  fin, 
and  internal  calcareous  layers  of  each  vertebra  radiating  from  the  central  ring. 
Besides  the  families  ^ven  in  the  following  key,  there  are  others  which  will  doubt- 
less in  time  be  represented  in  the  local  fauna  by  species*  of  wide  distribution. 

Key  to  the  families  and  genera  of  North  Carolina  typical  sharks. 

1.  First  dorsal  fin  over  or  behind  the  ventrals;  no  membrance  for  closing  the  eye. 

SctlliorhinidjE  (genus  Catulus). 
ii'  First  dorsal  fin  more  or  less  in  advance  of  the  ventrals. 

a.  Last  gill  aperture  above  base  of  pectoral  fin;  membrane  for  closing  eye  present. 
b.  Head  typically  shark-like. 

GALEiDiB  (genera  Mustelus,  Scoliodon,  and  Carcharhinus). 
bb.  Head  atypical,  being  greatlv  prolonged  laterally. . . .  Sphtrnidjs  (genus  Sphtrna). 
aa.  Last  gill  slit  m  front  of  pectoral  fin;  no  membrane  for  closing  eye. 

CARCHARiroA  (genus  Carcharias). 

Family  SCYLLIORHINIDiE.    The  Cat  Sharks. 

Ovoviviparous  sharks  with  large  quadrate  egg-cases,  the  four  comers  pro- 
duced into  long  tubes  for  attaching  the  cases  to  submerged  objects;  gill-openings 
small,  the  most  posterior  one  above  base  of  pectorals;  mouth  broad,  with  small 
teeth  in  several  rows,  each  tooth  with  a  median  cusp  and  1  or  more  cusps  on  each 
side;  nostrils  near  to  or  confluent  with  mouth;  dorsal  fins  small;  anal  fin  usually 
anterior  to  second  dorsal;  caudal  rather  long,  without  median  keel.  Two  Amer- 
ican genera. 

Genus  CATULUS  A.  Smith.    Cat  Sharks. 

Very  small  sharks  with  nostrils  widely  separated  and  near  the  wide  mouth, 
inhabiting  rather  deep  water  in  the  Atlantic  and  Pacific  oceans.  Of  the  five 
North  American  species,  only  one  is  found  on  the  Atlantic  coast.  (CattUus, 
little  cat.) 

4.  OATULUS  RETIFER  (Oarman). 
Oat  Shark. 

Seyaium  retiferum  Grarman,  Bulletin  Muaeum  Comparative  ZoSloffy,  viii,  233.  1881;  80  miles  east  of  Virginia 

coast  in  89  fathoms. 
Catulu§  retifer,  Jordan  A  Evermann,  1896,  25. 

Diagnosis. — ^Body  moderately  elongate,  head  much  depressed,  mouth  broad;  teeth 
small,  each  with  a  central  cusp  and  2  small  cusps  on  each  side;  first  dorsal  fin  near  middle  of 
body;  pectorals  short  and  broad;  vent  anterior  to  middle  of  body.  CJolor:  light  brown,  with 
groups  of  black  lines  making  an  irregular  meshwork;  yellow  beneath,  {retifer,  net^bearing,  in 
allusion  to  the  markings.) 

Several  specimens  of  this  rare  shark  have  been  obtained  off  the  South  Atlan- 
tic States  and  in  the  West  Indies.  In  August,  1902,  the  Fish-Hawk  collected  10 
specimens  6  inches  long  with  a  7-foot  beam  trawl  37  to  40  miles  southeast  of 
Gape  Lookout;  in  141  and  172  fathoms  of  water.     Maximum  length  about  1  foot. 

*  Among  these  an  (1)  the  maokerel  shark  (Itunu  dekayt),  ransing  from  the  West  Indies  to  Cape  Cod:  (2) 
the  porbeagle,  or  maokerel  shark  {Lanna  comuoiea),  a  very  large  pelagic  form  oocasionally  taken  on  the  Atlan- 
tic coast;  (3)^  the  man-eater  shark  or  great  white  shark  {Careharodon  earcharitu) ,  which  is  found  in  all  temper- 
ate and  tropical  seas  and  reaches  a  length  of  30  feet. 
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Family  GALEID^.     The  Requiem  Sharks. 

Ovoviviparous  sharks,  with  the  first  dorsal  fin  short  and  high,  entirely  in 
advance  of  ventrals;  the  second  dorsal  small  and  opposite  anal;  gill-openings  of 
moderate  size;  the  last  slit  above  base  of  pectorals;  spiracles  small  or  obsolete;  no 
keel  on  side  of  caudal  peduncle;  nictitating  membrane  present;  no  dorsal  spines. 
A  very  large  family,  found  in  all  seas,  with  numerous  genera,  of  which  the  follow- 
ing are  represented  in  South  Atlantic  fauna  and  several  others  may  be  looked 
for*: 

i.  Teeth  blunt,  flat,  paved,  without  cusps  or  ridges;  spiracles  present;  embryos  not  attached 

by  a  placenta Mustelus. 

ti.  Teeth  compressed,  with  entire  or  serrate  edges;  spiracles  obsolete;  embryos  attached  by  a 
placenta, 
a.  Angle  of  mouth  without  a  groove  which  extends  along  either  jaw;  all  teeth  more  or  less 

serrate;   first  dorsal  nearer  to  pectorals  than  to  ventrals Carchabhinub. 

aa.  Angle  of  mouth  with  a  groove  which  extends  along  either  jaw;  teeth  entire;  first  dorsal 
midway  between  pectorals  and  ventrals Scoliodon. 

Genus  MUSTELUS  Cuvier.     Dog-fishes. 

Small  sharks,  usually  swimming  in  droves;  body  elongate,  slender;  mouth 
small,  crescent-shaped,  with  conspicuous  labial  folds;  snout  long  and  flat;  teeth 
small,  many-rowed,  pavement-like,  those  in  two  jaws  similar;  eye  large,  oval; 
spiracles  small;  pectorals  large;  caudal  nearly  straight,  the  basal  lobe  very  small! 
Two  American  species,  one  on  Pacific  coast  of  Mexico,  and  one  on  Alantic  coasts 
of  America  and  Europe.     {Mustelus,  weasel  or  marten.) 

5.  MUSTELUS  OANIS  (Mitchlll). 
"Dog-fish";  Smooth  Dog-fish. 

Sqtialut  cani§  Mitchill,  Transactions  of  Literary  and  Philosophical  Society  of  New  York,  i,  486,  1815:  New 

York. 
Hiuatelua  Iwvia,  Goode.  History  of  the  Ameri^^an  Menhaden,  41,  1879;  Cape  Tlatteras. 
Muateltt9  oania,  Jordan  &  Evermann,  1896,  29. 

Diagnosis. — Body  cylindrical,  slender,  peduncle  long;  head  .25  total  length  without 
caudal,  twice  greatest  depth  of  body;  snout  .33  length  of  head;  eye  .4  length  of  snout;  teeth  in 
about  10  rows  in  each  jaw;  caudal  fin  as  long  as  liead,  its  lower  lobe  .33  length  of  upper.  Color: 
uniform  ashy  gray,  sometimes  with  pale  spots;  beneath  white,     {canis,  dog.) 

The  dog-fish  is  one  of  the  most  abundant  of  the  sharks  on  the  Atlantic  coast 
of  the  United  States.  Its  maximum  length  is  5  feet  and  the  average  2.5  to  3  feet. 
It  feeds  largely  on  crabs,  lobsters,  and  other  bottom  invertebrates.  The  flesh  is 
very  palatable,  and  in  Bermuda  is  highly  esteemed,  but  in  the  United  States  the 
fish  has  no  economic  value  at  present,  but,  on  the  contrary,  is  very  destructive 
in  the  New  England  fisheries,  chiefly  because  it  eats  the  food  fish  that  have  been 
caught  with  lines  and  gill  nets. 

The  dog-fish  is  abundant  at  times  off  the  North  Carolina  coast,  and  is  often 
caught  in  the  beach  seines  in  winter,  although  it  usually  keeps  offshore.     It  is 

*  Other  sharks  of  this  family  that  may  eventually  be  recorded  from  North  Carolina  are:  (1)  The  leopard, 
tiger  or  spotted  shark  (Galeocerdo  titfrinna),  not  uncommon  on  the  cast  coast  as  far  north  as  Massachusetts;  a 
Large  species,  attaining  a  length  of  30  feet,  (2)  The  great  blue  ishark  {Prionace  glauca),  rare  on  the  Atlantic 
coast  (two  Massachusetts  records).  (3)  The  tiburon  {Aprionodon  iaodon),  known  from  New  York,  Virginia 
and  Cuba. 
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very  common  at  Cape  Lookout  from  fall  to  April  or  May,  when  it  departs,  going 
north  as  the  fishermen  believe.  Many  are  caught  there  in  the  sink  nets;  and 
they  are  often  quite  annoying  and  destructive,  eating  the  fish  in  the  nets  and 
chewing  the  twine.  Commander  Robert  Piatt,  U.  S.  N.,  states  that  the  fish  is  at 
times  abundant  off  Cape  Fear.  Lawson's  account  of  the  fishes  of  North  Caro- 
lina contains  this  reference: 

The  dog-fish  are  a  small  sort  of  the  shark  kind;  and  are  caught  with  hook  and  line,  fishing 
for  drums.  They  say,  they  are  good  meat;  but  we  have  so  many  other  sorts  of  delicate  fish, 
that  I  shall  hardly  ever  make  tryal  what  they  are . 

The  eggs  of  the  dog-fish  are  fertilized  internally,  and  the  young  are  about  1 
foot  long  when  born.     From  4  to  12  fish  are  produced  at  one  time. 

The  abundance  of  this  species,  the  facility  with  which  it  may  be  caught,  and 
the  quality  of  its  flesh  warrant  the  belief  that  before  long  it  will  become  the 
object  of  a  special  fishery  in  North  Carolina  as  in  other  states.  Its  non-utilization 
in  America  up  to  this  time  depends  on  ignorance  of  its  value  and  prejudice  be- 
cause of  its  name  and  relationship. 

Genus  CARCHARHIKIJS  Blainville.    Flat-headed  Sharks. 

This  genus  includes  numerous  species  of  medium  and  large  sized  sharks,  of 
voracious  habits,  found  in  all  oceans.  First  dorsal  fin  placed  anteriorly,  nearer 
to  pectorals  than  to  ventrals;  no  spiracles;  all  teeth  in  adults  with  serrate  edges; 
no  groove  from  angles  of  mouth  along  jaws.  Two  species  are  known  from  North 
Carolina,  but  several  others  undoubtedly  occur,  judging  from  their  general  range 
and  from  incomplete  descriptions  of  examples  caught  by  anglers  at  Beaufort; 
the  recorded  species  (with  others  that  may  be  looked  for)  are  thus  distinguished : 

1.  Teeth  in  upper  jaw  broad,  in  lower  jaw  narrower. 

a.  Pectoral  fins  very  long  and  falcate,  reaching  beyond  base  of  first  dorsal;  snout  obtuse. 

obscurui, 
aa.  Pectoral  fins  shorter,  not  reaching  to  base  of  first  dorsal. 

6.  Length  of  snout  anterior  to  mouth  equal  to  width  of  mouth;  fins  not  dark-tipped. 

muberti, 
bb.  Length  of  snout  anterior  to  mouth  equal  .66  width  of  mouth;  fins  dark-tipped. 

platycdon. 
u.  Teethiiibothjaw8narrowuidconstrictedatbase;lengthof  snout  eaual  to  width  of  mouth; 
pectoral  fins  falcate,  extending  beyond  base  of  first  dorsal;  all  nns  black- tipped. 

limbcttus. 

(CarcharhinuSf  jagged  shark.) 

6.  OAROHARHINUS  OBSOURUS  (LeSueur). 

Dusky  Shark. 

8qualu9  oUeurut  LeSueur,  Journal  Academy  Natural  Sciences.  Philadelphia,  1818, 223;  New  York. 
CanAarhinu9  obacurtM,  Jordan  it  Evermann.  1896,  35.     Linton.  1905.  339;  Beaufort. 

Diagnosis. — ^Head  broad,  flat;  snout  broad  and  rounded;  teeth  in  upper  jaw  with  a  deep 
notch  on  outer  edge;  second  dorsal  fin  smaller  than  anal  and  considerably  produced  posteriorly; 
pectorals  long  and  falcate,  their  length  3  times  breadth.  Color:  dusky  blue  above,  white 
below.     (o6scuru«,  dusky.) 

Along  the  east  coast  of  the  United  States  this  shark  is  common  and  well 
known.  It  reaches  a  length  of  14  feet.  Prof.  Edwin  Linton  examined  a  number 
taken  at  Beaufort,  North  Carolina,  in  July  and  August  1901  and  1902;  the 
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largest  specimen  was  7.5  teet  long  and  weighed  203  pounds.  These  are  the  only 
records  for  the  state;  but  the  species  is  probably  a  regular  member  of  the  local 
fauna. 

7.  OAROHARHINUS   MILBERTI  (MUllAr  &  Henle). 

Blue  Shark. 

CareharioB  milberti  MQller  A  Henle.  PUgiostoroen.  38»  1839;  New  York. 
Carekarhiniu  mUberti,  Jordan  A  Everm*nn.  1806,  37.     Linton.  1005.  341 ;  Beaufort. 

DiAGNoais. — ^Body  stout;  head  broad,  depressed;  mouth  very  broad,  its  width  equal  to 
length  of  snout;  upper  teeth  broad,  triangular,  coarsely  serrate,  lower  teeth  narrower,  finely 
serrate;  pectoral  fins  small,  not  falcate,  their  length  contained  6.5  times  in  total  body  length. 
Color:  intense  blue  above,  white  below.     (Named  in  honor  of  a  French  naturalist,  M.  Milbert.) 

Inhabits  the  Atlantic  coast  from  Massachusetts  southward,  and  is  not  rare. 
Specimens  have  recently  been  brought  to  the  Beaufort  laborat<)ry  from  the 
harbor  and  adjacent  waters.  The  largest  example  was  caught  with  rod-and-line 
by  Mr.  Russell  J.  Coles  in  Newport  Channel  near  the  Morehead  railroad  pier 
July  25, 1902;  it  was  9  feet  2  inches  long  and  5  feet  2  inches  in  circumference  at 
thickest  part  of  body;  the  head  was  3  feet  11  inches  in  circumference  at  gape; 
the  mouth  was  15.5  inches  wide;  the  largest  teeth  were  0.9  inch  along  the  cutting 
surface  and  nearly  as  wide  as  base;  the  specimen  contained  4  small  embryos. 

Genus  SCOLIODON  MiUler  ft  Henle.    ObUque-toothed  Sharks. 

Small  sharks,  with  obsolete  spiracles,  a  groove  extending  from  angles  of 
mouth  along  both  jaws,  and  teeth  flat,  pointing  toward  sides  of  mouth,  each 
tooth  with  a  deep  notch  on  outer  mar^n  near  the  sharp  point.  Two  North 
American  species,  one  on  each  coast.     (Scoliodon,  oblique-toothed.) 

8.  SOOLIODON  TERRJS-NOViE  (Richardson). 

''Sharp-nosed  Shark". 

SqualuB  Urrm-^tovee  Richardson,  Fauna  Boreali-Atnericana»  iii,  280,  1836;  Newfoundland?  (probably  Carolina). 
Seoliodon  Urrm-noma,  Jordan  &  Gilbert,  1879,  388;  Beaufort  harbor.     Jordan  &  Evermann,  1896,  43. 
CarcharhinuB  Urra-nowB,  Jordan,  1886,  26;  Beaufort      Jenkins,  1887,  84;  Beaufort.     Wilson,  1900,  355;  Beau- 
fort.    Linton,  1905,  342;  Beaufort. 

Diagnosis. — Body  slender;  snout  flattened;  mouth  U-shaped;  first  dorsal  fin  midway 
between  pectorals  and  ventrals;  second  dorsal  very  small,  smaller  than  anal;  pectorals  large, 
extending  to  middle  of  first  dorsal.  Color:  gray;  caudal  fin  margined  with  black.  (temB- 
novce,  Newfoundland.) 

Ranges  from  Massachusetts  to  Brazil,  and  is  numerous  on  the  South  Atlantic 
coast.  It  is  one  of  the  commonest  sharks  at  Beaufort,  and  is  frequently  caught 
from  the  wharf  of  the  government  laboratory.  In  the  winter  of  1891  Dr.  Ken- 
dall saw  many  taken  in  the  beach  seines  at  Cape  Lookout.  The  usual  length  is 
about  3  feet,  but  Jenkins  records  the  capture  of  a  7-foot  specimen  at  Beaufort. 

The  food  is  quite  varied;  while  fish  probably  constitute  the  principal  food 
at  Beaufort,  blue  crabs,  hermit  crabs,  fiddler  crabs,  shrimp,  annelids,  sea  lettuce, 
and  mud  have  there  been  found  in  their  stomachs.  The  young  are  bom  in 
summer. 
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Family  SPHYRNID^.    The  Hammer-headed  Sharks. 

This  family  resembles  the  Galeidse,  but  has  the  head  peculiarly  modified 
into  a  hammer-shaped  organ,  with  the  eyes  widely  separated;  teeth  small,  oblique, 
similar  in  the  two  jaws;  spiracles  absent;  caudal  with  a  notch  toward  its  top  and 
with  a  well  developed  lower  lobe.  One  genus,  represented  in  warm  seas  in  most 
parts  of  the  worid.     The  young  numerous  and  bom  alive. 

Oeniu  SPHYRRA  lUfineique.    Hammer-headed  Sharks. 

These  sharks  are  readily  distinguishable  by  their  peculiarly  shaped  heads, 
which  by  lateral  extension  have  become  hammer-shaped  or  kidney-shaped,  the 
eyes  being  at  the  ends  of  the  lateral  processes.  Teeth  small,  notched  on  outer 
edge,  obliquely  set  in  jaws;  first  dorsal  and  pectoral  fins  large,  second  dorsal  and 
anal  fins  small.  The  two  species  which  ore  found  on  the  Atlantic  coast  and  are 
taken  in  North  Carolina  waters  may  be  distinguished  as  follows: 

i.  Head  kidney-ahaped,  the  anterior  and  lateral  margins  confluent;  groove  from  nostril  to 
front  of  bead  obsolete tUntro. 

ii.  Head  hammer-shaped,  the  anterior  and  posterior  margiiis  nearly  parallel;  nasal  groove 
conspicuous tygetna. 

OSpAyma,  hammer.) 

9.  SPHYBNA  TIBURO  (LlnnauB). 
"Bonn«t-no8ed  Shark" ;  "Shovel-headed  Shark" ;     Bonnet-headed  Shark. 

Sqwiiiu  tOnro  Uimniu,  Syilonk  K>t(m.  ed.  z.  23*.  1758;  America 
Rmicrpi  tiburo,  furow,  1S77.  217;  Bsaulort. 

Sphynia  tibun.  Jordvi  *  QillMrt,  1870,  387i  Bekufort.  Jordu.  1888.  26:  Beautort.  Jenkins,  ISST,  84;  Beau- 
fort.    Jordu  A  Evennun.  18M.  M,  pL  V,  Sf.  19.     Wilson,  ISOO,  365:  BMulort.     Linton,  1005,  344; 

DuaNOBiH. — Body  slender,  slightly  oompreaaed;  head  flattened,  .16  total  length  to  end 
of  tail,  semi-circular  in  front,  its  width  slightly  leas  than  length;  mouth  small,  crescentic;  first 
doipal  very  high,  second  dorsal  smaller,  produced  behind;  anal  larger  than  second  dorsal;  pec- 
torals large;  ventrals  moderate;  upper  caudal  lobe  long.  Color:  light  gray  above,  whitish 
beneath.     ((Auro,  a  Spanish  name  for  shark.) 


Pig.  JS,    BONNKT-HEADBD  Shark.     Sphyma  tiburo. 

The  bonnet-headed  shark  is  abundant  on  the  Atlantic  coast  of  the  United 
States,  and  is  common  in  the  Beaufort  region.  It  is  much  smaller  than  the 
hammer-headed  shark,  rarely  exceeding  5  feet.  Specimens  examined  at  Beau- 
fort in  summer  had  been  feeding  on  crabs,  shrimp,  and  other  crustaceans.  One 
brought  to  the  laboratory  July  25,  1902,  contained  8  young. 
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10.  SPHYRNA  ZYQMtiA.  (Linanns). 
"Hammer-head";  "Hammer-headed  Shark". 

Bqualui  tvgaaa  Liannus,  Sfalema  N&turs.  «1.  n,  234,  1758:  Europe,  Amerio. 

SpKyrtta  imaaa.  Ysrraw,  IS77,  217;  Bwufort.     JonUn  ih  Qilbart,  1S70,  3S7;  Bssufort.     JordsB,  1887,  20: 
Beaufort.     JucdsD  A  Evermann.  ISM.  45.     Wilaon.  IfiOO,  355:  Beauforl. 

DiAQNOHiB. — Body  slender,  bead  about  twice  as  wide  us  long;  nostril  near  eye,  prolonged 
into  a  groove;  first  dorsal  large,  second  dorsal  small,  anal  small  but  larger  than  second  dorsal; 
pectorals  large.     Color:  gray  above,  while  beneath.     (lygccna.  an  ancient  Greek  name  for  this 


This  singular  species,  at  home  in  the  warm  seas,  occurs  as  a  straggler  on  our 
Atlantic  and  Pacific  coasts.  Dr.  Yarrow  records  a  single  specimen  from  Beau- 
fort. Another  was  taken  near  Morehead  in  1902,  Professor  Wilson  states  that 
some  years  the  young  are  very  abundant  at  Beaufort  in  early  summer.  This  is 
a  voracious  species,  attaining  a  length  of  over  15  feet;  it  often  swims  with  its 
dorsal  and  caudal  fins  exposed. 

Family  CARCHARIID^.     The  Sand  Sharks. 

Voracious,  mode  rate -si  zed  sharks,  belonging  to  a  single  genus.  Body 
elongate;  snout  sharp;  mouth  crescentic;  teeth  long,  narrow  and  sharp,  mostly 
with  1  or  2  cusps  at  base;  gill-slits  large,  all  anterior  to  pectorals;  both  dorsal  fins 
and  anal  fin  of  similar  size,  fiist  d  irsal  posterior  to  pectorals;  pectorals  short;  no 
keel  on  peduncle;  upper  caudal  lobe  about  twice  length  of  lower,  with  a  well- 
marked  notch  below;  nictitating  membrane  absent;  spiracles  reduced  to  mere 
pores. 
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Genus  CARCHARIAS  Rafinesque.    Sand  Sharks. 

This  genus,  whose  characters  are  given  above,  contains  several  species  of 
which  only  one  is  American.  (CarchariaSf  old  name  for  the  cub  shark,  or 
requiem,  of  Europe  and  tropical  America.) 

11.  OAROHARIAS  LITTORALIS  (MitchUl). 
"Sand-bar  Shark";  ''Sand  Shark*';  Shovel-nose. 

SqualuB  liUaralia  Mitchill,  American  Monthly  Macaiine,  ii,  328, 1818;  New  York. 

Bugomptiodut  liUoralU,  Yarrow.  1877,  217;  Beaufort. 

Carchariat  ainerieantt9,  Jordan  A,  Gilbert,  1879,  387;  Beaufort. 

Carehanou  littoralU,  Jordan,  1886.  26;  Beaufort.  ^  Jordan  A  Evermann,  1896.  46;  1898.  2748;  (Beaufort). 

DiAQNOsis. — ^Body  elongate,  its  depth  .16  its  length;  head  small,  pointed,  its  length  about 
.14  total  length;  all  fins  small,  first  dorsal  about  same  size  as  second  and  anal.  Color:  dark  gray 
above,  white  below.     {UUoraliSf  pertaining  to  the  shore.) 

This  is  a  well  known  shark  of  the  Atlantic  coast,  inhabiting  sandy  shores  and 
feeding  chiefly  on  fishes.  It  is  one  of  the  most  vicious  of  sharks,  and  is  able  to 
inflict  serious  injury  to  the  careless  fisherman.  The  usual  length  is  under  5  feet, 
but  a  length  of  10  or  12  feet  is  sometimes  reached.  Two  specimens  9  feet  long 
were  obtained  at  Beaufort  by  Mr.  H.  H.  Brimley  in  1900;  one  of  these,  a  female, 
skinned  and  mounted,  is  now  in  the  State  Museum  at  Raleigh. 

This  appears  to  be  the  species  known  at  Cape  Lookout  as  the  *' sand-bar 
shark";  a  specimen  caught  there  April  21,  1904,  was  between  8  and  10  feet  long 
and  was  said  by  the  fishermen  to  contain  a  "bushel  of  eggs". 

Order  CYCLOSPONDYLI.    The  Cyclospondylous  Sharks. 

This  order  is  thus  far  represented  in  North  Carolina  by  a  single  species*, 
which  is  intermediate  between  the  sharks  and  the  rays.  The  anal  fin  is  absent, 
the  dorsal  fins  are  small,  and  the  internal  calcareous  layers  of  each  vertebra  are 
arranged  concentrically  about  the  central  ring. 

Family  SQUATINIDiE.    The  Angel  Sharks. 

Ray-like  sharks,  with  broad,  flattened  body;  obtuse  snout;  terminal  mouth; 
large,  expanded  pectoral  fins,  separated  from  neck  by  a  deep  notch;  large  ven- 
tral fins;  two  small  dorsal  fins  on  the  tail,  behind  the  ventrals;  no  anal  fin;  wide 
lateral  gill-shts,  partly  inferior;  wide,  crescentic  spiracles;  nostrils  on  anterior 
margin  of  snout.     One  genus. 

Genus  SQUATINA  Dum€ril.    Angel-fishes. 

This  genus,  which  is  sufficiently  characterized  above,  includes  a  single  widely 
distributed  species.     (Squatina,  the  aucient  Latin  name  for  this  fish.) 

*The  spiny  dog-fish  (Squalut  aoan/Auis),  which  raogoB  along  our  east  coast  from  Cuba  northward  and  is 
common  in  Maine  uid  MasMchusetts,  belongs  in  this  order. 
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12.  SQUATINA  SQUATINA(LinnsBa8). 
"Nurse-fish'';  "Jakie";  Angel-fish;  Monk-fish. 

SqualuM  tquatirui  LimuBUs,  Systama  Nature,  ed.  x.  233,  1758;  Europe. 
Squalina  agtuUinat  Jordan  A  Evermann,  1806, 58. 

Diagnosis. — ^Body  broad,  flat,  the  length  about  2.5  times  width;  snout  small,  sharp, 
separated;  eyes  small;  skin  with  small  prickles,  most  evident  on  middle  line  of  back;  caudal 
fin  triangular;  dorsal  fins  short  and  high.  Color:  above  ashy  gray,  with  brownish  blotches; 
beneath  white. 

This  ray-like  shark  is  found  in  all  warm  seas.  On  our  east  coast  it  ranges 
from  Florida  to  Cape  Cod,  but  is  not  common.  It  has  not  heretofore  been 
recorded  from  North  Carolina,  although  apparently  to  be  met  with  regularly. 
On  April  22, 1904,  the  writer  observed  an  example  2.5  feet  long  at  Cape  Lookout, 
where  it  had  been  caught  in  a  deep-water  gill  net  the  day  before;  the  local  fisher- 
men, who  call  the  fish  "nurse-fish"  and  "  jakie",  state  that  they  catch  a  number 
every  season,  some  of  them  4  to  5  feet  long.  The  species  is  often  troublesome, 
getting  snarled  in  the  nets  or  eating  other  fish  caught  therein;  it  also  bites  the 
fishermen  if  they  are  not  wary.  The  example  seen  by  the  writer  contained  frag- 
ments of  fish  and  bivalve  shells. 

Order  BATOIDEA.    The  Skates  and  Rays. 

These  fishes  inhabit  salt  water,  and  are  of  moderate  or  large  size.  They  are 
chiefiy  bottom-loving,  and  some  are  found  at  considerable  depths.  Reproduc- 
tion is  by  means  of  large,  encapsuled  eggs,  few  in  number,  which  are  fertilized 
internally  and  may  undergo  considerable  development  before  being  laid. 
These  fishes  are  of  little  direct  economic  value,  being  rarely  eaten  or  otherwise 
utilized  in  America,  although  of  some  importance  in  Europe  and  Asia.  All  of  the 
7  families  found  in  North  America  are  represented  in  the  state;  they  fall  into  2 
divisions,  based  on  the  character  of  the  tail. 

Key  to  the  families  of  skates  and  rays  found  in  North  Carolina  waterM. 

i.  Tail  comparatively  thick,  without  a  serrated  erectile  spine;  2  dorsal  fins  and  usually  a  caudal 
fin. 
a.  Snout  flat,  produced,  with  a  series  of  long  teeth  on  each  side . . .  .PRisTiDis  (saw-fishes). 
aa.  Snout  not  saw-like. 

6.  Electric  organs  present;  skin  smooth Narcobatida    (electric   rays). 

bb.  Electric  organs  absent;  skin  not  smooth. 

c.  Disc-like  pectoral  fins  extending  to  snout,  abruptly  contracted  behind;  tail  dis- 
tinct   RAJiDiB  (skates). 

cc.  Disc-like  pectoral  fins  not  extending  as  far  as  snout,  not  abruptly  contracted. 

behind  but  passing  gradually  into  tne  tail RniNOBATiDiB  (guitar-fishes) 

it.  Tail  comparatively  slender,  usually  with  a  serrated  spine  on  its  upper  surface;  dorsal  fin 
single  or  absent. 

d.  Pectoral  fins  united  around  the  snout DASTATiDis  (sting  rays). 

dd.  Pectoral  fins  forming  detached  horn-like  processes  (''cephalic  fins ")  anteriorly. 

e.  Teeth  few  and  large    MYLioBATiDis  (esLfle  rays). 

ee.  Teeth  numerous,  very  small,  wanting  in  upper  jaw MANTiDiB  (devil-fishes). 

Family  PRISTIDiE.    The  Saw-fishes. 
Huge,  powerful,  shark-like  rays  characterized  by  a  long,  broad,  depressed 
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body;  a  snout  consisting  of  a  long,  hard,  thin  process,  beset  with  numerous  strong 

teeth  along  each  lateral  edge;  minute  jaw  teeth;  inferior  gillnslits  and  nostrils; 

wide  spiracles,  situated  behind  eyes;  large  dorsal  fins,  pectoral  fins  with  front 

margin  free  and  not  extending  to  head;  and  well  developed  caudal.     One  genus, 

viviparous. 

Genus  PRISTIS  Latham.    Saw-fishes. 

This  genus,  the  characters  of  which  are  indicated  above,  contains  two  Amer- 
ican species,  one  of  which  occurs  on  our  South  Atlantic  and  Gulf  coasts.  Species 
usually  marine,  but  sometimes  entering  fresh  water;  found  chiefly  in  shallow 
sounds  and  rivers  with  sandy  bottom.     {Pristis,  one  who  saws.) 

18.  PRISTIS  PEOTINATUS   Latham. 

"Saw-fish" 

PriatiM  peetifuUuM  Latham,  Tranaactiona  Limuean  Society,  ii.  278,  1794;  ocean.    Jenkina,  1885,  11;  Beaufort. 

Jordan,  1886. 26;  Beaufort.   Jenkins,  1887. 84;  Beaufort.   Jordan  A  Evermann.  1886.  60,  pi.  viii,  fig.  27; 

1808,  2740  (Beaufort).     Wilson.  1000.  355;  Beaufort. 
PriatU  emtxquorum.  Yarrow,  1877.  217;  Bogue  Sound.  Core  Sound,  and  New  River. 

DiAONOSiB. — ''Saw"  with  24  to  32  teeth  on  each  side;  first  dorsal  fin  opposite  ventrals; 
second  dorsal  about  as  large  as  first;  caudal  fin  without  lower  lobe.  Color:  dark  brown  above, 
pale  yellow  below,     {pectinatusy  comb-toothed.) 


Fig.  7.     Saw-fish.    Pristis  pectinaius. 

This  curious  fish  inhabits  the  Caribbean  Sea,  Gulf  of  Mexico,  and  east  coast 
of  the  United  States  as  far  north  as  Chesapeake  Bay.  Its  maximum  length  is 
about  20  feet,  the  saw  representing  rather  less  than  .33  the  total  length.  The 
flesh  is  coarse  and  rarely  eaten ;  the  skin  may  be  made  into  a  kind  of  leather.  The 
species  is  very  destructive  to  fishermen's  nets.  The  young  are  born  in  summer, 
and  number  at  least  20;  they  are  able  to  swim  at  birth,  although  the  saw  and 
teeth  are  at  first  soft  like  leather. 

This  fish  is  not  rare  in  the  sounds  and  brackish  rivers  of  North  Carolina,  and 
large  specimens  (16  or  more  feet  long)  have  been  taken  there.  In  the  Beaufort 
region  and  at  Cape  Lookout  the  species  is  observed  almost  every  year,  and  some 
seasons  is  common.  The  fishermen  avoid  it  and  endeavor  to  keep  it  out  of  their 
nets.  A  "saw"  in  the  Beaufort  laboratory  bears  28  pairs  of  teeth  and  is  3  feet 
1  inch  long  from  tip  to  the  posterior  pair  of  teeth. 

Lawson  (1709),  when  he  mentioned  the  "sword-fish"  among  the  fishes  of 
North  Carolina,  probably  had  the  saw-fish  in  mind.  Brickell  (1737),  who  usually 
copied  from  Lawson  without  credit  or  discrimination,  listed  the  "sword-fish  or 
saw-fish",  gave  a  figure  of  the  sword-fish  (Xiphias),  and  noted  that  the  fish 
attacked  whales,  a  habit  ascribed  to  the  sword-fish  but  a  hardly  conceivable  one 
of  the  saw-fish.  Yarrow  (1877)  reported  the  saw-fish  as  hostile  to  porpoises  in 
North  Carolina,  an  observation  which  needs  verification. 
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Family  RHINOBATID^.     The  Shark-like  Rays. 

Kays  resembling  sharks,  with  body  long,  flat,  moderately  broad,  and  grad- 
ually merging  into  the  long  tail;  skin  nearly  smooth,  with  no  conspicuous 
spines;  2  well  developed  dorsal  fins  without  spine;  rayed  part  of  pectoral  fins  not 
connected  with  snout;  caudal  fin  with  a  prominent  fold  of  skin  on  each  ade. 
Viviparous  fishes  of  the  warm  seas,  about  5  genera  represented  on  the  Atlantic 
coast. 

Omiu  RHIlTOBATnS  Blocb  &  Schnrider.    Oultu-flihM. 

Body  depressed,  broad  anteriorly,  tapering  posteriorly  into  tail;  snout  long, 
formed  by  an  extension  of  cartilage,  space  between  snout  and  pectoral  fins 
covered  with  membrane;  2  dorsal  fins,  both  posterior  to  ventral  fins;  caudal  fin 
with  no  lower  lobe;  spiracles  wide;  nostrils  wide,  oblique;  skin  covered  with 
rough  scales,  with  a  few  spines  on  various  parts  of  upper  surface.  Seven  or 
eight  American  species,  one  occurring  on  South  Atlantic  coast.  (RhxTiobatus, 
shark-skate. ) 

14.  BHINOBATUS  LENTIOINOSUS  Oarman. 
"Ray";  "Otaar-noB«" ;  Oultar-flsh. 


ii.fil.2 


i,  IS8.  ISSO;  Florid*.     Jordan  A 


DiAONOBiB. — Disk  sub- triangular,  it«  width  ..33  total  length;  tail  .5  length;  snout  slender; 
poiiit«d:  mouth  straight,  ils  width  somewhat  less  than  interorbital  space;  teeth  small,  obtusr; 
eyes  twice  as  large  as  spiracles;  spines  on  back  and  anterior  to  eyes  small;  spines  on  shoulders 
sad  between  eyes  obsolete;  5  larger  spines  on  tip  of  snout.  Color:  above  brown,  with 
U,  round,  Ught  spots;  below  pale.     {Unliginasux,  freckled.) 


'^•-^ 


Fig.  8  (a  and  b).     Gui 


Rhinobaliu  Untigimmui.     Lateral  and  dorsal  views. 


This  species,  heretofore  known  only  from  Charleston  southward,  occurs  on 
the  North  Carolina  coast  at  Beaufort  and  doubtless  elsewhere.  A  2-foot  speci- 
men was  taken  in  a  drag-net  near  Middle  Marsh, in  Beaufort  harbor,  July  6,1899; 
this  is  the  only  example  recorded  at  the  laboratory,  but  it  appears  from  informs- 
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ation  furnished  by  the  local  fishermen  that  it  is  not  rare  in  that  region.  Dr. 
Coker  states  that  the  name  "ray  "  as  used  by  the  Beaufort  fishermen  is  restricted 
to  this  species,  which  is  also  known  as  ''clear-nose".    The  usual  length  is  2  feet. 

Family  RAJIDiE.     The  Skates. 

A  numerous  family  of  typical  rays,  having  a  broad,  rhomboidal  body;  stout 
tail  distinct  from  the  trunk;  2  dorsal  fins  on  tail;  pectoral  fins  extending  to  but 
not  around  snout;  no  spine  on  tail;  teeth  small  and  paved.     One  American  genus. 

Genus  RAJA  Liniueus.      Skates. 

In  this  genus  the  caudal  fin  is  absent  or  very  small,  the  ventrals  are  deeply 
divided,  the  teeth  are  in  numerous  series  in  each  jaw  and  differ  somewhat  in  the 
two  sexes,  and  the  male  usually  has  a  special  patch  of  spines  on  each  pectoral 
flap. 

Most  of  the  skates  inhabit  shoal  water,  living  on  the  bottom  and  feeding  on 
bottom  animals  (fish,  crabs,  mollusks,  etc.).  All  the  species  are  oviparous,  the 
eggs  being  in  large  oblong  leathery  cases  which  are  attached  to  stones  or  marine 
plants  by  a  long  horn  at  each  of  the  four  comers;  the  dried  egg-cases  are  often 
found  washed  up  on  the  seashores.  Valuable  for  food,  and  caught  incidentally 
in  large  numbers  in  seines  and  traps,  and  also  taken  with  lines,  but  only  sparingly 
consumed  in  the  United  States;  the  large  fleshy  pectoral  fins  are  the  parts  which 
are  eaten.  Most  common  northward,  only  sparingly  represented  on  the  South 
Atlantic  coast.  Only  one  species  has  heretofore  been  recorded  from  North 
Carolina,  but  the  brier  ray  (Raja  eglanleria)  has  recently  been  collected  by  the 
writer  at  Cape  Lookout.     These  two  species  may  be  distinguished  as  follows: 

a.  Teeth  in  30  rows;  spines  few  and  small,  mostly  on  snout,  on  anterior  border  of  pectoral 
fins,  about  eyes,  and  on  median  line  of  back  and  tail;  color,  brown  with  pale  spots. 

IcBvis. 

aa.  Teeth  in  50  rows;  spines  numerous,  small,  and  sharp,  on  all  parts  of  upper  surface; 

color,  light  brown,  with  dark  markings eglanleria, 

(Raja,  tay  or  skate.) 

15.  RAJA  L^VIS  Mltchlll. 
'Barndoor  Skate;  Winter  Skate;  Smooth  Skate. 

Raja  UbvU  Mitohill,  American  Monthly  Magaiin«,  U,  327, 1817;  New  York.     Yarrow,  1877, 217;  Beaufort.    Jor- 
dan A  Evermann,  1806.  71.     Linton,  1005. 346;  Beaufort. 

DiAONOBiB.'^Disc  very  wide,  1.5  times  length  of  body  to  base  of  tail;  tail  less  than 
width  of  disc,  1.15  times  length  of  body;  snout  long,  sharp,  its  sides  concave,  its  tip  rough; 
lateral  angles  of  disc  acute;  spines  comparatively  few  and  small,  a  median  row  on  tail  and 
back,  a  patch  on  each  wing,  another  about  eye  and  spiracle,  and  a  zone  on  anterior  border 
of  pectorals;  teeth  in  about  30  rows.  Color:  brownish,  with  pale  spots;  white  below,  (tens, 
smooth.) 

This,  the  largest  of  the  Atlantic  skates,  is  found  from  Maine  to  Florida,  and 
is  not  uncommon  in  North  Carolina.  It  reaches  a  length  of  4  feet.  Small  speci- 
mens were  collected  by  the  steamer  Fish-Hawk  off  Cape  Lookout  on  August  14, 
1902,  at  station  7310,  in  18  fathoms;  they  had  shrimp  and  bivalve  mollusks  in 
their  stomachs. 
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16.  RAJA  EOLANTERIA  Boso. 
"Olear-nOBe"  1  Brier  Ray. 

1.  ii,  103, 1800;  Chkrlotoo,  S.  C 


DiAONoeta. — Snout  long,  acute,  traiuluoent;  lateral  anglea  of  disc  acute;  body  covered 
with  sharp  prickles,  with  larger  spioes  about  eyes,  oa  snout,  and  on  fiack  and  tail;  teeth  in  50 
rowo.  Color:  light  brown,  with  numerous  dark  brown  elongated  spots.  (eglanWia,  from 
eglantere,  the  brier  rose.) 


Fig.  9.      Brius  Ray.     Baja  e^nteria.     Male. 

This  skate,  which  reaches  a  length  of  about  2  feet,  ranges  along  the  Atlantic 
coast  betn'een  Massachusetts  and  Florida.  It  has  not  previously  been  recorded 
from  North  Carolina,  although  it  doubtless  occurs  along  the  entire  coast  of  that 
state.  At  Cape  Lookout,  on  April  22,  1904,  the  author  observed  numerous 
specimens  on  the  beach,  and  was  informed  that  many  are  caught  in  the  deep- 
water  gill  nets  set  in  that  region.  In  allusion  to  their  pointed,  translucent  snout, 
they  are  called  "clear-noses"  by  the  local  fishermen.     No  use  is  made  of  them. 

Family  NARCOBATID.iE.     The  Electric  Rays. 

Moderate  or  large-sized  rays,  inhabiting  chiefly  warm  waters,  having  a 
peculiar  electric  organ  capable  of  giving  a  powerful  shock  to  man  or  other  animals. 
Body  broad  and  thick,  skin  smooth,  tail  short  and  thick  with  a  fold  on  each  side, 
caudal  fin  with  rays,  2-rayed  dorsal  fins,  nasal  valves  confluent  into  a  quadran- 
gular lobe.  Of  the  7  genera,  2  are  reprefeented  on  the  Atlantic  coast  of  the 
United  States,  only  one,  however,  north  of  Florida. 
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Omim  TETROlfARCE  Gill.  Torpedoea. 
Large  fishes  with  pectoral  fins  rounded,  so  that  outline  anterior  to  ventrsis 
is  almost  circular;  tail  thick,  abniptlj'  tapering  from  pectorals  to  caudal;  spir- 
acles large,  immediately  behind  eyes,  their  edges  entire;  mouth  small,  teeth 
pointed;  caudal  iui  large;  ventrals  large,  separated  from  pectorals  by  a  deep 
notch.  Two  American  species,  one  Californian  and  the  following.  {Tetronarce, 
four-cornered  torpedo). 

17.   TETBONAROE  OOOIDENTALIS  (StoMr.) 
"Shock-flail";  Torpedo;  OFamp-flsh;  Electric  Bay. 

TorpaSo  oecidtnlalU  Stonr.  Amencui  Journs]  of  Bciaooa  knd  Arts,  1S43,  105:  Munchusctti.     Yimi«,1877 


Trtmumioccidmlaiit,  Jordvi  ±  Evermuui,  IBM.  77.  pi.  il,  6g.  33. 

DiAONOBia. — Breadth  of  disk  .75  length  of  body  and  equal  to  distance  from  front  of  disk 
to  origin  of  firat  dorsal  Gn ;  space  between  eyea  and  anterior  margin  of  disk  about  3  timea  dia- 
meter of  eye;  firat  dorsal  about  twice  aize  of  second,  its  origin  a  little  in  advance  of  posterior 
edge  of  ventmta;  caudal  fin  triangular,  slightly  emarginate  posteriorly.  Color:  dark  pttrplioh 
brown  above,  with  darker  apota;  while  below,     {ocddentalia,  western.) 


Fig.   10.     ToRPSDO.     Tetronane  occidmUHU. 

The  torpedo  inhabits  coastal  waters  from  Cuba  northward,  and  is  common 
in  some  localities,  such  as  southern  Massachusetts.  It  attains  a  weight  of  100 
pounds,  but  specimens  weighing  more  than  75  pounds  are  rare,  and  the  average 
is  probably  under  30  pounds.  The  fish  is  able  to  emit  a  very  strong  electric 
discharge,  from  a  large  organ  situated  on  either  side  just  back  of  the  head;  the 
shock  from  a  large  fish  can  knock  a  man  down. 

No  collector  seems  to  have  actually  observed  this  species  in  North  Carolina 
waters.  Yarrow  (1877)  reported  it  at  Beaufort,  where  "the  fishermen  state 
they  are  rarely  seen."  Jenkins  (1887)  saj's:  "A  fisherman  described  to  me 
the  catching  and  experimenting  with  a  torpedo".  The  inquiries  of  Dr.  Coker 
failed  to  elicit  any  positive  information  as  to  the  occurrence  of  this  fish  at  Beau- 
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fort  in  recent  years.     At  Cape  Lookout,  however,  where  this  species  is  known  as 
"shock-fish",  it  is  at  times  not  uncommon  and  has  often  been  taken  in  nets. 

Family  DASYATID^.    The  Sting-rays. 

Rays,  usually  of  large  size,  characterized  by  the  union  of  pectoral  fins  around 
the  snout;  body  very  depressed,  skull  flat  (not  elevated  as  in  Myliobatidae,  etc.); 
tail  either  very  long  and  slender  or  short  and  stout,  with  or  without  a  barbed 
spine;  spiracles  large,  near  eyes.  Viviparoua  or  ovoviviparous.  Numerous 
gener%  and  species;  the  two  following  genera  represented  on  Atlantic  coast. 

i.   Tail  long  and  slender;  caudal  spine  strong;  body  roundish Dastatib. 

it.    Tail  short;  caudal  spine  weak  or  absent;  body  much  broader  than  long  . . .  PrsBOPLATEA. 

Genus  DASYATIS  Rafinesque.    Sting-rays. 

Body  rounded,  very  flat;  snout  more  or  less  prominent;  whip-like  tail  with  a 
strong,  barbed  spine  near  its  base,  without  fins  but  with  one  or  two  vertical  folds; 
skin  usually  spiny;  teeth  small,  paved.  Species  of  large  size,  and  said  to  be 
ovoviviparous.  Used  for  food  in  Gulf  States.  Four  or  five  species  on  Atlantic 
coast;  2  are  known  to  occur  in  North  Carolina,  and  another  {Dasyatis  hastata) 
may  be  looked  for. 

i.    Tail  with  a  small  keel  only  on  under  side;  back  and  tail  with  stout  spines  in  adult . .  ccrUrura. 

u.    Tail  with  a  keel  on  both  upper  and  under  surface;  skin  nearly  smooth,  medium  line  of 

back  with  only  1  spine say, 

(Ddsyatis,  rough  skate.) 

19.  DASYATIS  OENTRURA  (MitohUl). 
Sting-ray;  Stingaree;  Olam-oracker. 

Raja  cerUrura  Mitohill,  Transaetioofl  Literary  Society  of  New  York,  i,  479,  1815;  New  York. 
DatyatxM  cenlrura,  Jordan  A  Evermann,  1896,  83. 

DiAQNOSis. — Body  quadrangular,  .25  wider  than  long;  snout  slightly  projecting;  tail 
more  than  twice  the  length  of  body,  spiny,  a  keel  below,  one  or  more  barbed  spines  near  base; 
skin  smooth  in  young,  tuberculate  on  head,  back  and  tail  in  adults;  teeth  blunt,  smooth,  in 
groups  of  5.    Color:  dark  brown  above,  white  below.     {cerUrura,  spine-tailed.) 

A  large  northern  species,  ranging  southward  to  Cape  Hatteras.  Maximum, 
length,  including  tail,  12  feet.  Feeds  exclusively  on  invertebrates  (crabs,  clams, 
squids,  etc).  The  species  called  Trygon  cenlrura  by  Yarrow  in  his  Beaufort  list 
is  doubtless  Dasyatis  say. 

18.   DASYATIS  SAY  (LeSueur). 
"Sting-ray";  "Stingaree";  Whip-ray. 

Raja  §ay  LeSueur,  Journal  Academy  of  Natural  Sciencea  of  Philadelphia,  i,  421 ,  1817;  New  Jersey. 

Trygon  cerUrura,  Yarrow,  1877 ,  216;  Beaufort . 

Da»ybati$  cenimrut,  Jordan  and  Gilbert,  1870, 386;  Beaufort. 

Tryoon  tayi,  Jenkins,  1887 ,  84;  Beaufort .    Wilson,  1900, 355;  Beaufort. 

DaaybatU  »ay%,  Jordan,  1 886 ,  26 ;  Beaufort 

Dmiyatu  Bay,  Jordan  &  Evermann,  1806. 86.     Linton,  1005,  346;  Beaufort. 

Diagnosis. — ^Body  quadrangular,  .16  wider  than  long,  outer  and  posterior  angles  rounded; 
snout  not  prominent;  ventrals  rounded;  tail  .5  longer  than  body,  with  a  keel  above  and  below, 
and  a  barbed  spine  in  front  of  upper  keel;  teeth  smooth  in  young  and  in  female,  sharp  in  male: 
3  papillse  at  bottom  of  mouth  and  1  on  either  side;  skin  on  body  and  tail  smooth.  Color; 
dark  brown  above,  white  below.     (Named  after  Thomas  Say.) 
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This  species  is  common  from  North  Carolina  southward,  occasionally  stra^r- 
ing  to  New  York.  It  feeds  largely  on  shellfish.  The  tail  is  used  as  a  whip,  and 
the  barbed  spine  is  sometimes  driven  into  the  hands  or  feet  of  fishermen,  inflict- 
ing a  very  painful  and  troublesome  wound,  from  septic  infection.  A  leather 
shoe  or  rubber  boot  is  readily  pierced  by  the  spine.  At  Beaufort  this  ray  is 
abundant  in  summer.  Dr.  Yarrow  noted  there  a  southward  migration  in  the 
latter  part  of  October.  Dr.  Kendall  observed  many  caught  in  beach  seines  at 
Cape  Lookout  in  1891. 

Genus  PTEROPLATEA  Mttller  &  Henle.    Butterfly  Rays. 

Body  wider  than  long,  flat,  the  anterior  angle  obtuse,  the  lateral  angles  acute; 
tail  slender,  shorter  than  body,  with  or  without  a  small  barbed  spine  and  without 
any  fin.  Fish  of  rather  large  size,  viviparous.  One  species  on  the  Atlantic 
coast,  two  on  the  Pacific.     {Pteroplatea,  broad-finned.) 

20.  PTEROPLATEA  MAOLURA  (LeSueur). 
"Skate";  Butterfly  Ray;  Sand  Skate. 

Rafa  madura  LeSueur,  Journal  Academy  of  Natural  Sciences  of  Philadelphia,  i,  14,  1817;  Rhode  Island. 
PteroplaUa  madura.  Yarrow,  1877,  216;  Beaufort.    Jordan  A  Gilbert,  1879, 386;  Beaufort.    Jordan,  1886, 26; 

Beaufort.    Jenkins,  1887.  84;  Beaufort.    Jordan  &  Evermann,  1896.  86.     Wilson,  1900. 355;  Beaufort. 

Linton,  1905. 348;  Beaufort. 

DiAQNGSis. — ^Body  about  twice  as  wide  as  long;  anterior  edge  of  pectorals  slightly  con- 
cave; snout  slightly  projecting;  tail  only  .33  length  of  body,  spine  usually  (always?)  lacking; 
skin  smooth.  Color:  above  olive  brown,  marbled  and  speckled,  a  row  of  light  spots  on  front 
of  body,  tail  with  4  dark  blotches.  (Named  after  William  Madure,  founder  of  the  Philadel- 
phia Academy  of  Sciences.) 

This  common  fish  of  the  North  Carolina  coast  ranges  from  New  York  to 
South  America.  It  is  numerous  at  Beaufort.  The  great  width  of  its  wing-like 
pectoral  fins  has  given  it  the  name  '^butterfly  ray'*.  The  body  reaches  a  length 
of  4  feet. 

The  species  is  viviparous,  and  the  normal  number  of  young  produced 
appears  to  be  two.  On  July  29, 1902,  a  specimen  14.5  inches  long  and  26.5  inches 
wide  was  delivered  of  two  young  at  the  BeAufort  laboratory,  and  on  August  11, 
1903,  another  specimen  gave  birth  to  two  young;  the  young  in  both  cases  were  6 
inches  wide. 

Numerous  specimens  examined  at  Beaufort  by  Professor  Linton  in  July  and 
August  contained  fish,  shrimp,  or  razor  clams. 

Family  MYLIOBATID^E.     The  Eagle  Rays. 

Large,  viviparous  sting-rays  easily  recognizable  by  the  very  broad  body, 
long,  whip-like  tail,  and  pectoral  fins  which  extend  forward  only  to  sides  of  head 
and  reappear  in  a  greatly  modified  form  on  the  snout.  The  ventral  fins  are 
short  and  rounded.  The  teeth  are  large,  paired,  and  adapted  for  crushing.  The 
tail  bears  a  single  dorsal  fin  at  its  base  and  a  large  serrated  spine  capable  of 


46  FISHES  OF  NORTH   CAROUNA. 

inflicting  a  serious  wound.    The  skin  is  smooth.    Three  American  genera,  all 
represented  on  the  North  Carolina  coast. 

Key  to  genera  of  eagle  rays. 

%,    Snout  produced,  rounded;  teeth  broad,  in  single  series Actobatus. 

n.    Snout  short;  teeth  in  several  series. 

a.  Snout  entire Mtuobatis. 

oa.    Snout  concave Rhinoptera. 

Genus  AETOBATUS  Blainyille.    Eagle  Rttyn. 

Body  very  wide,  the  wings  pointed;  cephalic  fin  forming  a  rounded  projection 
on  the  snout;  teeth  plate-like,  in  a  single  row;  eyes  on  side  of  head.  One  Atlantic 
coast  species.     (Aetobatus,  eagle  ray.) 


•  • 


21.  AETOBATUS    NARINARI    (Euphrasen). 
''Devil-fish";  "Sting-ray";  **Lady-ray";  Spotted  Sting-ray. 

Raia  nariruuri  Euphrasen,  Svenska  Vetenskaps  Akademien,  nya  handlingar,  xi,  217, 1700;  Braiil. 

AitobatuM  narinari.  Yarrow.  1877.  216;  Beaufort.     Jordan  A.  Gilbert.  1870.  386;  Beaufort.     Jordan  A  Ever- 

mann.  1806.  88.  pb.  xv.  xvi,  figs.  37.  37a. 
Stoaaodon  narinari,  Jordan,  1886,  26;  Beaufort. 

DiAONoeis. — Disk  twice  as  wide  as  long;  outer  angle  of  wings  acute;  posterior  angle 
rounded;  cephalic  fin  .33  broader  than  long;  ventrals  rounded;  tail  2.5  to  4  times  as  long  as 
body,  with  a  large  barbed  spine  at  its  base.  Color:  above  brown,  with  numerous  small, 
round,  pale  spots  and  transverse  parallel  dark  lines;  below  white,  (narinarif  a  Braiilian 
name.) 

The  range  of  this  tropical  species  extends  northward  on  the  Atlantic  coast 
to  Virginia.  Under  the  names  "sting-ray"  and  "lady-ray"  it  is  recorded  by  Dr. 
Yarrow  from  Beaufort  as  very  common  and  reaching  a  large  size.  A  specimen 
caught  by  fishermen  in  a  seine  on  Shark  Shoal,  Beaufort  harbor,  in  September, 
1901,  was  4  feet  wide  and  2  feet  2  inches  long,  the  length  of  the  tail  being  4  feet 
8  inches. 

Genus  MYLIOBATIS  Dum^ril.    Eagle  Rays. 

Body  as  in  Aetobatus;  cephalic  fin  a  convex  fleshy  appendage  in  front  of 
snout;  a  median  row  of  very  broad  teeth,  flanked  by  several  rows  of  smaller, 
narrow  teeth;  dorsal  fin  small;  one  or  two  serrated  caudal  spines.  One  species  on 
Atlantic  coast.     {Myliohatis^  grinder  ray.) 

22.  MYLIOBATIS  FREMINVILLEI  LeSueur. 

Eagle  Bay. 

Aiylioh(Ui$  freminviUei  LeSueur,  Journal  Academy  Natural  Sciences  Philadelphia,  iv,  111.  1824;  Rhode  Island. 
Jordan  A  Gilbert.  1879.  386;  Beaufort.     Jordan.  1886.  26;  Beaufort.     Jordan  &  Evermann.  1896.  89. 

Diagnosis. — Body  much  broader  than  long,  its  width  equal  to  tail;  central  row  of  teeth 
4  to  6  times  broader  than  long;  3  rows  of  teeth  on  each  side  of  main  row;  a  whitish  swelling 
over  each  eye;  skin  smooth.  Color:  above  reddish  brown;  tail  blackl  below  white.  (Named 
for  the  French  naturalist ,  Fr^minville.) 

The  range  of  this  species  is  from  Massachusetts  to  Brazil.  It  is  recorded 
from  Beaufort,  but  is  apparently  not  common  in  North  Carolina.  It  do^  not 
attain  a  very  large  size. 
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Genus  RHmOPTERA  KuhL   Cow-nosed  Rays. 

Body  brdlider.than  long,  but  not  so  broad  as  in  other  genera;  cephalic  fin 
emarginate  and  below  level  of  pectorals,  the  siiout  thus  appearing  four-lobed; 
teeth  in  5  to  20  rows;  dorsal  fin  small,  immediately  in  front  of  a  long  serrated 
spine.     Vi  viparous.     One  species  on  Atlantic  coast.     (Rhinopteraj  snout-finned. ) 

28.  RHINOPTEBA  BONASUS  (MitchUl). 
"Deyil-fish";  Oow-nosed  Ray;*Oom-oracker;  Whip-ray;  Whipparee. 

Rah  bonaaua  MitohUI,  Tranaaotiona  Literary  and  Philosophical  Society  of  New  York.  1815,  479:  New  York. 
HkinopUra  bofuuut,  Jordan  A  Evermann,  1896,  90. 
RkinopUm  quadrHoba,  Wilson.  1900.  355;  Beaufort. 

Diagnosis. — ^Body  about  .33  broader  than  long;  anterior  border  of  pectorals  straight,  the 
outer  angles  acute;  tail  very  slender,  rather  longer  than  body;  teeth  in  7  rows  in  each  jaw,  the 
median  teeth  very  broad;  skin  smooth.   Color:  brown  above,  pale  below,  {bonastu,  buffalo.) 

This  is  a  common  species  from  Massachusetts  to  Florida.  In  North  Caro- 
lina it  is  found  at  all  times  of  the  year,  but  is  usually  most  abundant  in  spring;  in 
September,  1903,  however,  it  was  very  numerous  in  Beaufort  Harbor.  The 
species  reaches  a  large  size,  some  examples  observed  in  Florida  being  7  feet  wide. 
It  feeds  largely  on  mollusks,  which  it  crushes  with  its  powerful  paired  jaws;  the 
razor-clam  and  the  oyster  are  favorite  foods.  The  young,  numbering  two  or 
three,  are  bom  in  spring  or  summer,  and  are  very  active  from  birth.  The  stout 
barbed  spine  is  usually  covered  with  mucous,  and  the  wounds  which  it  inflicts 
are  painful  and  often  dangerous. 

Family  MANTIDiE.  .  The  Sea-devils. 

Immense  ovoviviparous  rays  of  the  tropical  seas,  with  broad  body;  lateral 
eyes;  wide  mouth,  numerous  teeth;  widely  separated  nostrils  whose  valves  form 
a  wide  flap;  pectoral  fins  developed  anteriorly  as  horn-like  appendages;  long, 
whip-like  tail,  with'  a  dorsal  fin  at  base  and  with  or  without  a  spine;  skin  rough. 
Two  genera,  of  which  the  following  is  represented  on  the  United  States  coast. 

Genus  MAFTA   Bancroft  Sea-devils. 

Body  broader  than  long;  anterior  margin  of  pectorals  convex,  posterior  con- 
cave, the  outer  angles  sharp;  cephalic  fins  long,  curved  inward;  mouth  terminal, 
teeth  very  small  and  numerous,  in  lower  jaw  only;  skin*  rough,  having  small 
tubercles.     Two  species,  one  American.     (Manta,  blanket.) 

24.  MANTA   BIBOSTBIS    (Walbaum.) 
''Devil-fish";  Sea-devU. 

AoM  biro9tri§  Walbaum.  Genera  Piacium.  535.  1702. 

CmatopUra  vampinu.  Yarrow,  1877,  216;  Beaufort.    Jordan  A  Gilbert.  1879. 386;  Beaufort. 
Mania  fnro9tr%§,  Jordan,  1886,  26;  Beaufort.     Jenkins,  1887,  85;  Cape  Lookout.     Jordan  A  Evermann,  1896, 
92.  pi.  xviu,.fis.  39.     Wilson.  1900.  355;  Cape  Lookout.     GiU.  1903:  North  Carolina. 

D1AGNO6I8. — ^Body  twice  as  broad  as  long;  head  square  in  front;  teeth  in  about  100  series; 
tail  very  slender,  about  length  of  body,  a  barbed  spine  near  its  base;  body  and  tail  covered 
with  small  tubercles;  the  horn-line  processes  capable  of  being  folded  across  mouth.  Color: 
dark  brown  above,  white  below.     (fnro9iri9,  two-leaked.) 
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This  huge  ray,  which  inhabits  the  tropical  waters  of  America,  strays  north- 
ward to  New  Jersey  and  has  been  observed  a  number  of  timeswn  the  North 
Carolina  coast.  It  is  the  largest  of  the  rays,  and  one  of  the  largest  of  water 
animals,  reported  to  attain  a  width  of  more  than  25  feet  and  a  weight  of  over 
10,000  pounds.  Itissaidtofeedonshellfish.andintheGulf  of  Mexico  is  reputed 
to  do  considerable  damage  to  oyster  beds,  but  the  character  of  its  teeth  would 
seem  to  preclude  any  such  feeding  "habits,  and  the  fish  has  undoubtedly  been 
confounded  with  other  targe  rays. 


Fig.  11.    Sea- 


Mania  birostrvi. 


This  fish  is  reported  by  the  fishermen  of  Cape  Loolcout  as  occasionally  seen 
and  is  called  by  them  the  "  devil-fish",  a  name  which  in  North  Carolina  is  shared 
by  most  of  the  large  rays.  Judging,  however,  from  the  size  of  some  of  the  exam- 
ples observed,  there  can  be  no  doubt  that  the  Manta  sometimes  occurs.  Lawson 
(1709)  has  this  to  say  of  the  giant  ray  in  North  Carolina: 

The  divel-fish  lies  at  some  of  our  inlets,  and,  as  near  aa  I  can  describe  him,  is  ihaped  like  a 
acate,  or  stingray;  only  he  has  on  his  head  a  pairof  very  thick  strong  horns;  and  is  of  amonstrous 
size;  for  this  fish  has  been  known  to  weigh  a  sloop's  anchor,  and  run  with  the  vessel  a  league 
or  two,  and  bring  her  back,  against  tide,  to  almost  the  same  place. 

The  horn-like  appendages  which  give  this  creature  its  name  of  sea-devil 
or  devil-fish  are  freely  movable  and  serve  the  purpose  of  carrying  food  to  the 
mouth.  Mr.  Hector  von  Bayer,  of  the  U.  S.  Bureau  of  Fisheries,  who  has 
oiiserved  the  animal  in  the  Gulf  of  California,  states  that  each  of  these  append- 
ages may  be  curved  on  itself  like  an  elephant's  trunk,  and  can  firmly  grasp 
objects  within  reach. 
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Sub-class  TELEOSTOML    The  True  Fishes. 

The  true  fishes  herein  considered  fall  into  2  groups  or  series,  the  ganoids 
(p.  54)  and  the  bony  fishes,  or  teleosts  (p.  61),  the  leading  features  of  which  are 
noted  under  the  respective  captions.  The  numerous  families  represented  in  the 
local  f aima  and  differentiated  in  the  following  key  may  be  divided  into  4  groups 
based  on  the  character  of  the  ventral  and  dorsal  fins,  as  follows:  I.  Ventral 
fins  attached  to  abdomen,  1  dorsal  fin;  II.  Ventral  fins  attached  to  abdo- 
men far  posterior  to  pectoral  fins,  2  dorsal  fins,  the  anterior  composed  of 
spiny  rayB;  III.  Ventral  fins  attached  to  thorax  or  throat,  under,  anterior  to, 
or  slightly  behind  pectorals;  IV.  Ventral  fins  absent. 

/.  Ventral  faaa  attached  to  abdomen;  1  donal  fin. 
a.  An  adipose  fin  behind  the  dorsal  fin. 

b.  Barbels  (4  to  8  in  number)  on  upper  and  lower  jaws;  a  stout  spine  in  dorsal  and  pectoral 

fins:  body  not  scaled Sn«URiDJB  (cat-fishes). 

bb,  Barbeb  wanting;  no  spine  in  dorsal  or  pectoral  fins:  body  scaled. 

c.  Margin  of  upper  jaw  formed  by  maxillary  bone,  wnich  has  asupplementalbone;  air- 
bladder  large;  pyloric  oceca  numerous;  spedes  chiefly  fresh-  water. 

Qaimostdm  (trouts  and  salmons). 
ee.  Margin  of  upper  jaw  formed  by  a  long  and  slender  premaxillary;  air-bladder  small 

or  absent;  pj^orio  OGeca  few;  species  marine Stnodomudjb  (lizard-fishes). 

aa.  No  adipose  fin  behmd  the  dorsal  fin. 
d.  Tail  heterooercal.    (Qanoid  fishes.) 
e.  Bodjr  without  true  scales:  mouth  inferior. 
/.  Slon  naked;  barbels  absent;  snout  paddle-shaped. 

PoLTODONTiDJB  (paddlo-fishcs). 
ff.  Skin  with  5  rows  of  bony  shields;  4  barbels  present;  snout  elongate. 

AciPEN8EHn>JB  (stuigeons). 
ee.  Body  scaled:  mouth  terminaL  « 

g.  Scales  cycloid;  snout  short;  dorsal  fin  very  long. 

AiiATtDM  (fresh-water  dog-fishes). 
ffg.  Scales  ganoid;  snout  greatly  elongated;  dorsal  fin  very  short. 

LEPiB08TBn>A  (fresh-water  gars) 

dd.  TaU  homooercal.    (Non-sanoid  fishes.) 

'  relati 


h.  Pectoral  fins  inserted  relatively  high  on  sides,  on  or  near  the  axis  of  body;  lateral 
line  low,  on  side  of  belly;  lower  pluuyngeal  bones  united;  form  very  eV 
i.  One  or  both  jaws  produoed  into  a  long  slender  beak;  pectoral  fins  small 


line  low,  on  side  of  belly;  lower  pluuyngeal  bones  united;  form  very  elongate. 
One  or  both  jaws  produoed  into  a  long  slender  beak;  pectoral  f 
}.  Both  jaws  greatly  produoed;  jaw  teeth  both  long  and  short. 


TTLOSXTRmjB  (marine  gars), 
y/.  Only  lower  jaw  greatly  produoed;  jaw  teeth  smalL 

HgMraHAMPHiDJB  (half-bcaks). 
u.  Neither  jaw  produoed  into  a  long,  slender  beak;  pectoral  fins  very  ult^,  used  as 

organs  of  flight Exocoeitdjb  (flymg-fishes). 

hh.  Pectoral  fins  mserted  relatively  low  on  sides,  below  axis  of  body;  lower  pharyngeal 
bones  separate. 

k.  Gill-membranes^  united  to  isthmus;  head  scaleless;  jaws  without  teeth;  dorsal  fin 
inserted  near  middle  of  back. 

L  GiU-membranes  more  or  less  completely  united  to  isthmus;  vent  dose  behind 
gjll-openings;  small  fishes,  mostly  without  external  eyes  (the  local  representa- 
tive of  family  with  small  eyes  and  no  ventral  fins). 

AirBLTOPSiDJB  (blind-  or  cave-fishes). 
U.  Gill-membranes  broadly  united  to  isthmus;  vent  posterior;  eyes  normal, 
m.  Margin  of  upper  jaw  formed  by  premaxillary  m  middle  and  maxillary  on 
side;  pharyng^  teeth  numerous  and  in  a  single  row. 

CATosTOicmjB  (suckers). 
mm.  Margin  of  upper  jaw  formed  exclusively  by  premaxillaries;  pharyngeal 

.  teeth  few  (less  than  8)  and  in  1  to3  rows OTFRnnnjB  (minnows). 

kk.  Qill-membranes  not  united  to  isthmus. 

n.  Head  scaly;  jaws  with  teeth;  upper  jaw  protractile  or  not;  color  not  silvery. 
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o.  Upper  jaw  not  protractile,  ita  margin  formed  by  maxillary;  dorsal  fin  alwajrs 
inserted  near  caudal, 
p.  Jaws  prolonged  and  depreoed;  teeth  caidifonn;  lateral  line  present;  sire 

laige EsociDJB  (pikes). 

pp.  Jaws  not  prolonged  nor  depressed;  teeth  villiform;  lateral  line  absent; 

siie  very  small Umbbida  (mudrfishes). 

00.  Upper   law  protractile,  its  mai^gin  formed  bv  premaxillary;  lateral  line 
abs^t;  aorsal  fin  inserted  at  or  near  middle  of  bisick;  size  small. 

PosciijiDJB  (killi-fishes). 
iin.  Head  naked;  jaws  with  or  without  teeth;   upper  jaw  not  protractile;  color 
bright  silvery. 

q.  An  external  bony  plate  between  branches  of  lower  jaw;  mouth  large,  with 
bands  of  small  teeth  on  jaw,  vomer,  palatines,  and  tongue;  lateral  line  present. 

ELOprojB  (big-eyed  herrings). 

qq   No  external  bony  plate  on  lower  jaw;  mouth  large  or  small,  with  teeth 

present  or  absent;  lateral  line  present  or  absmit. 

r.  lAteral  line  and  teeth  present. 

9.  Mouth  small,  inferior;  bands  of  villiform  teeth   on  jaws,  vomer,  and 

palatines,  and  patches  of  paved  teeth   on  back  of  tongue  and  roof  of 

mouth;  snout  very  long Aibxjuum  (lady-fishes) 

8s.  Mouth  moderate,  terminal;  pointed  teeth  on  jaws,  vomer,  palatines, 
tongue,  and  roof  of  mouth,  no  paved  teeth;  snout  very  short. 

HiODONTiDA  (moon-eyes) 
rr.  Lateral  line  and  teeth  absent. 

t  Mouth  small,  inferior;  snout  short,  blunt;  stomach  giazard-like. 

DoBOBOinDJB  (mud-shads). 
tt.  Mouth  small,  terminal,  snout  pointed;  stomach  not  giazard-like. 

C^uPKiDJB  (shads  and  herrinp). 
ttt.  Mouth   very  large,  inferior;  maxillary  very  long;  snout  overhangmg, 

pig-like s Enqraulidjb  (anchovies). 

aaa.  Dorsal  fin  followed  by  a  series  of  detached  finlets;  anal  similar;  jaws  elongated  to 
form  a  slender  beak Scombbbsocida  (sauries). 

//.  Ventral  fins  attached  to  abdomen,  far  poBterior  to  pectoral  fins;  2  dorsal  fins,  the  anterior 
composed  only  of  spiny  rays, 
a.  Head  long,  mouth  large,  teeth  strong  and  of  imequal  length;  body  elongate;  lateral  lines 

present SpHTRiBNiDiB  (barracudas). 

(uu  Head  short,  mouth  small,  teeth  weak  or  absent,  lateral  line  absent  or  rudimentary. 

&.  Anal  spines  3;  bodv  stout;  size  lai]^ Muqiudje  (mullets). 

&&.  Anal  spine  single;  body  slender;  size  small Athebinidjb  (silversides). 

///.  Ventral  fins  attached  at  thorax  or  throat,  under,  anterior  to,  or  slightly  behind  pectorals. 
a.  Ventral  rays  diways  i,5. 
b.  Gill-openings  anterior  to  pectoral  fins, 
c.  Body  scSy  or  with  bony  plates. 
d.  Ventral  fins  united;  giU-membranes  joined  to  isthmus;  lateral  line  absent. 

Gobiida,  in  part  (gobies). 
dd.  Ventral  fins  separate. 

e.  A  bony  stay  extending  from  below  e^e  across  cheek  toward  preoperde. 
/.  Body  scaly;  head  with  roueh,  spmous  bon^  externally:    3  lower  pectoral 
rays  separated  from  remainder  ot  fin  and  having  form  of  sienderfingers. 

Tbiolidjb  (sea-robins). 
//.  Body  scaly;  head  without  rough    spinous  bones  externally;  pectoral  fins 
without  lower  rays  separated. 

g.  Dorsal  spines  4;  eyes  small,  directed  upward.  Uranoscopida  (star-gazers). 
gg.  Dorsal  spines  8  to  17;  e3res  large  or  moderate,  directed  laterally. 

ScoRPiENiDiis  (scorpion-fishes), 
ee.  No  bony  stay  extending  from  below  eye  across  cheek  toward  preopercie. 

A.  Anterior  dorsal  fin  represented  by  a  large  sucking  disk  extending  on  top  of 

head Echeneididjb  (remoras). 

hh.  Anterior  dorsal  fin  normal  (not  converted  into  a  sucking  apparatus). 
%.  Dorsal  and  anal  fins  followed  by  detached  finlets.   . .  .Scombrida  (mackerels), 
n.  Dorsal  and  anal  fins  not  followed  by  detached  finlets. 

y.  Form  elongate,  spindle  shaped;  dorsal  spines  not  connected  bv  mem->. 

brane RArHYCENTRTDjB  (cabios). 

//.  Form  not  elongate  and  spindle-shaped. 
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k,  EBophagus  with  dilated  sacs  containing  hooked  teeth;  dorsal  fins 

divided,  the  si)ines  7  to  11 Stromateida,  in  part  (butter-fishes). 

kk.  Esophaffus  without  dilated  sacs  containing  hooked  teeth. 
l.  Form  oblong  or  ovate,  compressed;  caudal  peduncle  very  slender; 
anal  fin  preceded  by  2  free  spines;  posterior  part  of  lateral  line 
with  or  without  a  series  of  keeled  plates;  gill-membranes  free  from 
isthmus;  preoperde  not  serrate. 

Caranqidjb  Tcrevalles,  pompanoes,  etc.). 

U.  Form  compressed,  anal  fin  preceded  oy  2  obsolete  spines;  lateral 

line  without  keeled  plates;  giU-membranes  not  attached  to  isthmus; 

preoperqle  serrate Pomatomid^  (blue-fishes). 

Ul,  Form  very  deep  and  compressed;  caudal  peduncle  wide;  anal  spines 
connected  with  remainder  of  fin;  no  series  of  keeled  plates  on  lateral 
line;  gillnnembranes  broadly  joined  to  isthmus;  preoperde  not  serrate. 

EpHiPPiDiB  (spade-fishes). 
UU,  Form  compressed,  shape  various;  no  free  anal  spines;  no  series 
of  keeled  plates  on  latmd  line. 

m.  A  concealed,  erectile,  lancet-like  spine  on  each  of  caudal  pedunde; 
gill-membranes  united  to  isthmus;  preoperde  not  serrate;  body 

ovate Hepatidis  (suigeon-fishes). 

mm.  No  spine  on  side  of  caudal  pedunde. 

n.  Chin  with  2  long  barbels;  2  donol  fins  well  separated. 

MuLLiDJB  (goat-fishes). 

nn.  Chin  without  barbels. 

Q.  Lateral  line  extending  to  posterior  maxgin  of  caudal  fin. 
p.  Anal  spines  3;  doraal  fins  continuous. 

HiBinTLiDiB  (grunts). 
pp.  Anal  spines  1  or  2;  dorsal  fins  distinct. 

ScuENiDJB  (drums). 
00.  Lateral  line  extending  only  to  base  of  caudal  fin. 
q.  GiU-arches  3.5,  a  small  cleft  or  no  deft  behind  last 
r.  Teeth  on  each  side  of  each  jaw  united,  forming  a  kind 

of  beak ScARiDiB  (parrot-fishes). 

rr.  Teeth  more  or  less  distinct  and  separated. 

Labrida  (lipped-fishes). 
qq.  GiU-arches  4,  a  long  deft  behind  last. 

s.  Teeth  setiform:  bodv  very  deep,  nearly  as  deep  as  long; 
soft  fins  scaly;  lateral  line  present;  giU-membranes  united 
to  isthmus;  dorsal  fins  oontmuous.  • 

CShatodontidjb  (butterfly-fishes). 
88,  Teeth  not  setiform;  body  much  longer  than  deep:  dorsal 
fins  either  continuous  or  separate. 
t  Gill-membranes  broadly  united  to  isthmus;  lateral  line 

absent Gobiida,  in  part  (gobies). 

it.  Gill-membranes  free  from  isthmus;  lateral  line  present. 
14.  Premaxillaries  excessivdy  protractile,  with  long 

basal  processes Gerridis  (moharras). 

uu.  Premaxillary  not  protractile  or  only  moderately  so. 
V.  Pseudobranchiie  absent  or  undeveloped 

w.  Dorsal  fin  composed  of  soft  rays  <mly,  besiinning 
on  head;  caudal  fin  very  deeply  forked;  large 

pelagic  fishes CoBYvmMSiDM  (dolphins). 

WW.  Doreal  fin  with  strong  spinous  rays  anteriorly, 
not  be^innine  on  head;  caudaJ  fin  not  very 
deeply  if  at  aU  forked;  fresh-water  fishes. 
X.  Anal  spines  3  to  10;  dorsal  spines  4  to  13. 

Centrarchid^.  (fresh-water  basses). 
XX.  Anal  spines  1  or  2;  dorsal  spines  6  to  15. 

Percidis  (perdies). 
w.  Pseudobranchiss  devdoped. 

y.  Maxillary  not  sheathed  by  the  preorb  tal,  or 
only  partly  covered  by  the  latter;  no  accessory 
scale  in  anl  of  pectoral;  accessory  ventral  scale 
small  or  wantizig;  a  spine  on  posterior  margin  of 
operde. 
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s.  Anal  spines  2;  donal  fins  separated,  vomer 
toothed . .  CBKiLODiFTEiunjB  (cardinal-fishes) . 
ts.  Anal    spines    3;   dorsal  fins  continuous  or 
divided. 
a\  Vomer  toothed. 

&^  Body  and  head  much  compressed,  and 

oovered  with  small,  very  roueh  scales; 

eye  very  large .  PaiACANTHmjB  (big-eyes) . 

W.  Body  and  head  not  greatly  compressed. 

and  not  covered  with  rou^  scales;  eye 

moderate SsHBAirmjB  (sea  basses). 

aa'.  Vomer  toothless:  dorsal  fins  continuous; 
body  compressed,  back  elevated. 

LoBOTiDiB  (thrashers). 

yy.  MaTJllary   sheathed  by    the   preorbital   and 

slipping  imder  it  for  most  of   its    length;   an 

accessory  scale  in  axil   of  ventnd;  no  spine 

on  posterior  margin  of  operde. 

c'.  Vomer  and  palatines  toothed;  preoperde 

finely  or  obsoletel^r  serrate. 

d'.  Jaw  teeth  never  incisors  or  molars,  all  acute. 

Ltttianidjb  (snappers). 
dd'.  Jaw  teeth  mostly  incisors,  no  molars  or 

canines. KypHOsmiB  (rudder-fishes). 

od.  Vomer  and  palatines  toothless;  preopercte 
entire;  jaw  teeth  incisors  or  conical  in  front, 
molars  on  sides. 

Sparidis  (scup,  breams,  etc.). 
ce.  Body  scaleless,  the  skin  smooth,  prickly,  tuberculate,  or  with  scattered  bony  plates. 
tf,  A  sucking-disk  on  breast. 
f.  Sucking-disk  between  ventral  fins;  no  spinous  dorsal  fin;  gill-membranes  not 

united  to  isthmus Gobibbocidis  (ding-fishes). 

//'.  Sucking-disk  formed  from  ventral  fins;  dorsal  spines  present;  gill-membranes 

united  to  isthmus Liparididjb  (sea-snails). 

ee'.  No  sucking-disk  on  breast. 

^.  Qill-membranes  broadly  united  to  isthmus;  ventral  fins  united. 

GiOBiiDiB,in  part  (p;obies). 
gg^.  Qill-membranes  nearly  or  entirely  separate  from  isthmus;  ventral  fins  not 

united QarsTDM  (sculpins). 

•     hb.  Qill-openings  behind,  above,  or  below  pectoral  fins. 

V.  Mouth  small;  gill-openings  in  or  behmd  upper  axil  of  pectorals. 

OococEPHALiDis  (bat-fishes). 
hh'.  Mouth  moderate  or  lai]ge;  gill-openings  in  or  behind  lower  axil  of  pectonds. 

i'.  Mouth  moderate,  oblique  or  nearly  vertical;  pseudobranchiie  absent;  body  some- 
what compressed;  size  small ANTENNARimjs  (frog-fishes). 

%%',  Mouth  exceedingly  large,  horizontal;    pseudobranchiie  present;  body   greatly 

depressed;  size  large uovmiDm  (goose-nshes). 

aa.  Ventral  rays  not  always  i,5. 

j\  Form  unsymmetrical,  the  eyes  and  color  being  on  one  side,  leaving  other  side  blind 
and  colorless. 

V,  Eyes  lam,  usuallv  well  separated;  mouth  moderate  or  large;  teeth  well  developed; 
margin  orpreoperde  not  concealed  by  skin  and  scales. 

Pleuronbctida  rflounders). 
kV,  Eyes  small,  close  toother;  mouth  very  small,  more  or  less  twisted;  teeth  rudimen- 
tary or  absent;  margm  of  preoperde  concealed  by  skin  and  scales. 

SoLEiDJis  (soles). 
if.  Form  symmetrical,  the  eyes  and  color  not  confined  to  one  side. 

V.  All  fins  without  spinous  rays;  a  barbel  on  chin;  ventral  rays  2  to  7.  Gadidjb  (cods). 
W.  Some  fins  with  spinous  rays. 

m'.  Ventral  opening  far  forward  (under  head  in  adult);  ventral  rays  7;  dorsal  fin  single, 
with  3  or  4  anterior  rays  spinous;  size  small;  fresh-water  species. 

APHHEDODERmiB  (pirate  perches). 
mm'.  Ventral  opening  in  normal  position;  ventral  soft  rays  fewer  than  5. 
n'.  Dorsal  nns  with  some  spines. 

</.  Upper  jaw  not  proauced  in  the  form  of  a  sword;  fishes  of  moderate  or  small 
size. 
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]/.  Dorsal  fin  with  soft  ravs  anteriorly  and  spines  posteriorly;  ventral  fins  very 
small;  gill-membranes  broadly  joined  to  isthmus;  form  elongate. 

ZoABGiDJB  (eel-pouts). 
pj/.  Dorsal  fin  with  spines  anteriorly  and  soft  rays  posteriorly. 

g'.  Cheeks  covered  with  bony  armor;  oectoral  fins  divided,  the  lower  part 
very  large  like  the  "wing"  pf  a  nying-fish. 

Cephalaganthidjb  (flyin^-i^umards). 
qg[n  Cheeks  not  covered  with  bony  armor;  pectoral  fins  not  divided, 
r'.  Dorsal  fins  2,  the  spines  3;  gills  3;  mouth  very  large  and  fringed;  size 

moderate BAxaACBOiDiDJB  (toad-fishes). 

rr'.  Dorsal  fin  single,  the  spines  numerous  (at  least  11);  gills  4:  mouth 

small  not  fringed;  size  smalL Blenniidjb  (blennies). 

(k/.  Upper  jaw  produced  in  the  form  of  a  powerful  sword;  fishes  of  very  large 

size larioPHOBiDJB  (sail-fiahe^. 

nn'.  Dorsal  fintf  without  spines;  a  large  suckin^Klisk  between  ventral  fins. 

GoBiESOCiDAy  in  part  (ding-fishes). 
IV.  Ventnd  fins  absent. 
a.  Body  eel-shaped;  maxillary  and  premaxillary  bones  absent  or  fused  with  palatines. 
6.  Qul-openingB  vertical,  usually  well  developed;  skin  with  or  without  scales;  a  tongue 
present;  pectoral  fins  present  or  absent, 
e.  Skin  covered  by  rudimentary  linear  scales;  pectoral  fins  well  developed. 

Anguillida  (common  eels). 
ee.  Skin  scakless. 

d.  Tip  of  tail  with  a  distinct  fin,  confluent  with  the  dorsal  and  anal;  pectoral  fins  well 
developed;  dorsal  fifi  beginning  posterior  to  gill-openings;  mouth  latige. 

Leptocefhaudjb  (conger  eels). 

dd.  Tip  of  tail  without  a  fin  and  projecting  beyond  dorsal  and  anal  fins;  pectoral  fins 

rudimentary  (in  local  representative);  dorsal  fin  beginning  on  head;  mouth  small. 

Ophichthtidjb  (snake  eels). 
lb*  Qill-openings  small,  roundish;  skin  scaleless;  tongue  absent;  pectoral  fins  absent. 

MuiLBNiDJB  (morays). 
aa,  Bodv  not  eel-shaped;  maxillary  and  premaxillary  bones  present, 
e.  Qul-membranes  broadly  joined  to  isthmus. 
/.  Snout  tubular,  with  a  small,  toothless  mouth  at  end;  bod^  more  or  less  encased  in 

bony  rings Stnqnathidjb  (pipe-fishes  and  sea-horses). 

//.  Snout  not  tubular;  bodjr  not  encased  in  bony  rings. 

g.  Two  dorsal  fins,  antenor  with  spinous  rays,  posterior  with  soft  rays;  body^deep  and 

ratly  compressed. 
Doraal  spines  2  or  3  in  number;  skin  covered  with  Small,  rough  scales. 

Balibtidjb  (trig^ex^fishes). 
hh,  Doraal  spine  single;  skin  covered  with  minute,  rou£^  scales, 

SlONACANTHIDJB  (file-fishcs). 

gg.  One  dorsal  fin,  composed  of  soft  rays  only. 
t.  Teeth  in  each  jaw  fused  into  1. 
/.  Body  compressed;  dorsal  and  anal  fins  very  high  and  pointed;  skin  with- 
out spines;  size  yesy  larfl;e Molidjb  (head-fishes). 

/;.  Body  not  compressed;  aorsal  and  anal  fins  small;  skin  thickly  covered  with 

long  spines:  size  moderate Diodontidjb  (porcupine-fishes). 

a.  Teeth  in  eacn  jaw  fused  into  2;  skin  more  or  less  prickly. 

Tetbaodontidjb  (puffen). 
m.  Teeth  in  each  jaw  not  fused;  body  encased  in  a  bony  armor. 

QwTBjLCirDM  (trunk-fishes). 
es.  Gill-membranes  not  joined  to  isthmus. 

k.  Ventral  opening  at  throat;  body  elongate;  dorsal  fin  single,  short,  of  soft  rays  only; 
size  very  small Ambltopsidjb  (swamp  and  cave  fishes). 


jbib.  Ventral  opening  situated  posteriorly, 
large;  Dody  elongate,  witn< 

"  with  lazge  teetii; 

Kly  * 

'iBiCBiVRVDM  (cutlass-fishes). 


I.  Mouth  mrge;  Dody  elongate,  witnout  scales;  size  large. 
.  Jaws  nearly  equal,  and  armed  with  lazge  teeth;  bod^ 
dorsal  fin  low  and  extending  entire  len^  of  body;  caudal  fin  absent. 


mm.  Upper  jaw  produced  to  form  a  long,  powerful  sword;  mouth  toothless;  body 
moderately  elongate,  not  compressed;  caudal  fin  lar^  and  forked. 

AiPHiiDJB  (sword-fishes). 

U.  Mouth  small;  body  compressed  and  deep,  and  covered  with  small  scales;  dorsal 

and  anal  fins  elongate,  with  interior  rays  produced;  caudal  deeply  forked;  size 

small SrBOiCATBiDiB  (butter-fishes). 
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Series  GANOIDEA.    The  Ganoid  Fishes. 

The  ganoids  are  primitive  fishes,  mostly  fossils,  with  only  a  few  living 
representatives.  The  group  is  not  sharply  defined,  but  is  chiefly  characterized 
by  a  more  or  less  complete  armor  covering  the  body,  by  numerous  valves  in  the 
arterial  bulb  which  forms  a  part  of  the  heart,  and  by  a  spiral  valve  in  the  lower 
part  of  the  intestine.  The  American  species  are  few  in  number,  and  fall  into 
fo\ir  families  which  are  easily  distinguished.  The  salient  characters  of  each  are 
given  in  the  following  key  in  greater  detail  than  in  the  preceding  general  key  to 
the  true  fishes: 

Key  to  the  famHU%  of  ganoid  fUhes, 

i.  Skeleton  chiefly  cartilaginous;  skin  either  armed  with  bony  plates  or  naked;  branchiostogals 
single  or  absent:  spirades  present, 
a.  Snout  prolonged  into  a  long,  paddleHshaped  blade;  no  barbels;  sides  of  tail  with  small  bony 

plates;  mouth  broad,  terminal;  air-bladder  cellular Poltodontiojb. 

aa.  Snout  prolonged,  but  not  flat  and  paddle-like;  barbels  present  on  under  side  of  snout; 
body  imperfectly  covered  with  large  bony  plates;  mouth  circular,  inferior;  air-bladder 

a  simple  sac Acipenberidjb. 

ii.  Skeleton  bony;  body  completeljr  covered  with  small  bony  scales;  branchiostegals  few  or 
niunerous;  spiracles  absent;  aix^bladder  cellular. 
b.  Both  jaws  more  or  less  nroloneed,  toothed,  the  upper  jaw  projecting;  nostrils  near  end 
of  upper  jaw;  no  barbels;  dorsal  fin  short,  high7  placed  posteriorly,  opposite  anal; 

branchiostegaJs  3 Lepisostbidje. 

b6.  Jaws  not  produced;  nostrils  widelv  separated;  a  barbel  at  anterior  nostril;   dorsal 
fin  very  long,  low,  beginning  nearly  opposite  pectorals;  branchiostegals  10  to  12. 

Amiatidje. 

Order  SELACHOSTOHI.    The  Shark-mouthed  Ganoids. 
Family  POL YODONTIDJS.    The  Paddle-fishes. 

Body  elongate,  slightly  compressed;  snout  a  greatly  prolonged  flattened  blade, 
widest  toward  the  rounded  tip;  skin  nearly  smooth,  with  rhombic  bony  plates  on 
side  of  tail;  mouth  wide,  tongue  absent,  teeth  in  jaws  and  on  palatines  numerous, 
small,  and  disappearing  with  age;  operculum  rudimentary,  pseudobranchiae 
absent;  a  single  branchiostegal;  lateral  line  present,  continuous;  spiracles  present; 
nostrils  double,  located  at  base  of  blade;  air-bladder  cellular;  intestine  with  a 
spiral  valve;  dorsal  and  anal  fins  soft-rayed,  placed  far  backward;  pectorals 
thoracic,  ventrals  abdominal.  Only  two  genera  known,  one  Chinese,  the  other 
American. 

Genus  POLYODON  Lac^pMe.     Paddle-fishes. 

This  genus,  which  includes  a  single  species,  has  numerous  very  long,  slender 
gill-rakers,  in  a  double  series  on  each  gill-arch;  and  caudal  fin  forked,  its  bent 
portion  with  12  to  20  fulcral  plates,  in  addition  to  the  foregoing  family  characters. 
(Pdyodon,  many-toothed.) 

25.  POLYODON  SPATHULA  (Walbaum). 
Paddle-fish;  Spoon-billed  Oat-fish. 

8quttLu9  apathvla  Walbaum,  Artedi  Qenera  Piseium,  522.  1702. 
Polyodon  folium^  Cope,  18706,  492;  French  Broad  River  near  Asheville. 
Polyodon  apalhula,  Jordan  &  Evermann.  1896, 101,  pi.  20,  figs.  43.  4da. 
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D1AONOSI8. — ^Head,  with  snout,  more  than  .5  total  length  of  body;  snout  or  spatula 
reticulated,  J25  to  .4  total  length,  longest  in  young;  opercular  flap  very  long,  extending  nearly 
to  ventrals;  prexamillary  bone  reaching  behind  the  eye;  eye  very  small,  above  tip  of  lower 
jaw;  a  minute  barbel  on  spiracle;  skin  scaleless,  and  smooth  except  on  side  of  tail;  dorsal  fin 
behind  ventrals,  the  rays  50  to  60;  anal  arising  under  middle  of  dorsal,  the  rays  50  to  65; 
caudal  large,  forked,  asymmetrical.   Color:  pale  green  above,  white  below.   (spatAtiZa,  spatula.) 

The  claim  of  this  species  to  a  place  in  the  North  Carolina  fauna  rests  on 
Professor  Cope's  statement  that  it  ascends  the  French  Broad  River  to  near  Ashe- 
ville.  It  inhabits  the  Mississippi  and  tributaries.  The  length  reaches  6  feet,  of 
which  the  paddle  is  about  one-third.  It  was  formerly  supposed  that  the  paddle 
was  used  to  stir  up  the  mud,  which  was  eaten  for  the  minute  animals  it  contained, 
the  interlacing  gill-rakers  serving  as  a  strainer  to  intercept  the  food  articles, 
while  the  silt  passed  through;  but  recent  investigation  has  shown  that  the 
species  feeds  near  the  surface.  Nothing  is  known  of  its  spawning  habits. 
Within  a  comparatively  few  years  the  fish,  formerly'regarded  as  of  little  value, 
has  come  into  use  on  account  of  its  eggs,  which  are  made  into  caviar,  and  also  on 
account  of  its  flesh,  which  is  now  highly  regarded  and  brings  a  good  price. 

Order  CHONDROSTEI.    The  Cartilaginous  Ganoids. 

Family  ACIPENSERIDiE.    The  Sturgeons. 

Large  fishes  of  elongate,  cylindrical  form;  cartilaginous  skeleton;  body  imper- 
fectly covered  with  5  longitudinal  rows  of  large  bony  plates  or  shields,  between 
which  are  small  irregular  plates;  head  covered  with  similar  large  plates;  snout 
produced,  with  4  flexible  barbels  hanging  from  its  lower  surface;  mouth  on  under 
side  of  head,  small,  without  teeth,  capable  of  being  protracted  for  feeding;  eyes 
small;  tail  heterocercal;  air-bladder  large,  simple,  connected  with  the  esophagus 
by  a  duct.  The  largest  fishes  found  in  fresh  waters  of  northern  parts  of  America, 
Europe  and  Asia;  some  migratory,  some  found  only  in  fresh  water;  very  valua- 
ble as  food.    Three  genera,  including  seven  American  species. 

Genus  ACIPENSER  Liniuetts.    Sturgeons. 

Bony  plates  not  confluent;  one  series  on  back  and  a  lateral  and  abdominal 
series  on  each  side,  ventral  plates  often  deciduous;  snout  more  or  less  conical, 
depressed;  spiracle  over  eye;  gill-rakers  small,  pointed.  Two  Atlantic  coast 
species,  both  found  in  North  Carolina,  differing  greatly  in  length  of  snout  and  in 
other  respects.     {Acipenser,  sturgeon.) 

26.  AOIPENSER  OXYRHYNOHUS  MitchUl. 
"Sturgeon";  Sharp-nosed  Sturgeon. 

Aeipentr  oxyrhynehv  Mitchill, TranMctiooB  Literary  and  Philosophical  Society  of  New  York.!, 462, 1814 

New  York.    Yarrow,  1877.  216;  North,  New,  and  Neuae  rivera. 
Aeiptntr  wtttrio  axyrhynehut.  Smith.  1803a,  190,  103. 108;  Pasquotank  River,  Edenton  Bay,  Roanoke  River 
Jordan  A  Evermann,  1806,  105,  pi.  zx,  fig.  45. 
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Diagnosis. — ^Body  elongate,  its  greatest  depth  about  .16  total  length;  head  long,  about 
J3B  total  length  of  body;  snout  long  and  sharp,  its  length  about  equal  to  remaining  part  of  head, 
becoming  shorter  with  age;  the  smaller  bony  plates  between  the  dorsal  and  lateral  series  are 
stellate,  rather  large,  and  in  5  to  10  series;  dcmal  plates  10  to  14,  lateral  27  to  29,  ventral  8  to  1 1 ; 
dorsal  rays  38  to  40,  anal  rays  23  to  27.  Color:  gray  or  brown  above,  creamy,  whitish,  or  light 
gray  below,    (pxyrhynehua,  sharp-snouted.) 

This,  the  common  sturgeon  of  northwestern  Europe  and  the  Atlantic  coast 
of  the  United  States  as  far  southward  as  South  Carolina,  is  found  in  the  eastern 
rivers  of  North  Carolina,  which  it  ascends  in  spring  to  spawn.  It  attains  a  large 
size,  examples  having  been  taken  that  were  12  feet  long  and  weighed  over  500 
pounds;  the  average  length,  however,  does  not  exceed  5  feet.  Two  fish  caught 
at  Hatteras  in  the  spring  of  1906  were  9  and  11  feet  long,  according  to  Dr.  E.  W. 
Gudger,  who  examined  their  skins. 

In  the  Roanoke  River  near  Plymouth,  young  sturgeon,  about  a  foot  in 
length,  begin  to  run  as  early  as  February  and  are  caught  in  seines  hauled  for 
striped  bass,  but  the  adult  fish  do  not  appear  until  the  latter  part  of  April,  after 
the  mfdn  run  of  shad  is  over.  Young  sturgeon  are  also  taken  at  sea;  on  April  22, 
1904,  the  author  observed  3  examples  15  inches  long  caught  in  a  gill  net  at  Cape 
Lookout. 


Fig.  12.    BruBQBON.    Acipenaer  ozj^hynchtu. 

The  sturgeon  is  a  bottom  feeder,  and  subsists  on  a  great  variety  of  animal 
and  vegetable  food  which  it  takes  up  with  its  protractile,  sucker-like  mouth. 

The  mature  ovaries  of  this  species  may  constitute  25  per  cent  of  the  total 
weight  of  the  fish,  and  may  yield  from  1,000,000  to  2,500,000  eggs.  The  eggs  are 
about  .11  inch  in  diameter,  and  when  deposited  become  agglutinated  and 
attached  to  brush,  weeds,  stones,  etc.  The  young  come  from  the  eggs  in  about 
1  week  in  water  having  a  temperature  of  64^  F. 

Writing  of  the  North  Carolina  sturgeon  in  1709,  John  Lawson  s^d: 

Of  the  sturgeon  we  have  plenty,  all  the  fresh  parts  of  our  rivers  being  well  stored  therewith . 
The  Indians  upon  and  towards  the  heads  and  falls  of  our  rivers,  strike  a  great  many  of  these,  and 
eat  them;  yet  the  Indians  near  the  salt-waters  will  not  eat  them.  I  have  seen  an  Indian  strike 
one  of  these  fish,  seven  foot  long,  and  leave  him  on  the  sands  to  be  eaten  by  the  gulls.  In  May, 
they  run  up  towards  the  heads  of  the  rivers,  where  you  see  several  himdreds  of  them  in  one  day. 
The  Indians  have  another  way  to  take  them,  which  is  by  nets  at  the  end  of  a  pole.  The  bones 
of  these  fish  make  good  nutmeg-graters. 

The  available  statistics  of  the  sturgeon  fishery  of  North  Carolina  show  a 
very  irregular  production,  owing  to  changing  conditions,  such  as  non-appre- 
ciation, over-fishing  and  increasing  demand.    The  catch  in  1880  was  436,900 
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pounds,  worth  $18,094.  In  1889  the  total  yield  was  227,797  pounds,  valued  at 
$5,754.  The  next  year  the  catch  fell  to  175,210  pounds,  worth  $4,467.  Seven 
years  later  it  rose  to  371,625  pounds,  for  which  the  fishermen  received  $13,525. 
In  1902,  although  the  qatch  was  only  134,125  pounds,  the  value  of  the  fish  was 
$15,347,  including  caviar.  Dare  County  now  produces  the  great  bulk  of  the 
sturgeon  placed  on  the  market,  the  fish  being  caught  in  gill  nets. 

This  species  is  now  much  less  abundant  than  formerly,  and  in  North  Caro- 
lina has  undergone  the  same  diminution  seen  in  other  states.  Whereas  it  was 
formerly  regarded  as  a  nuisance,  and  ruthlessly  destroyed  and  thrown  away 
whenever  caught,  it  is  now  one  of  the  most  valuable  of  the  east  coast  fishes;  the 
principal  fishery  is  in  Delaware  Bay  and  River.  It  is  caught  in  gill  nets,  pound 
nets,  seines,  and  other  appliances,  and  may  also  be  taken  on  set  lines  baited  with 
fish.  Besides  its  flesh,  which  is  marketable  in  a  fresh  or  smoked  condition,  its 
eggs  are  very  valuable  for  use  in  making  caviar,  its  swim-bladder  is  convertible 
into  a  high-grade  isinglass,  and  its  skin  is  also  utilized. 

In  some  of  the  large  shad  seines  in  Albemarle  Sound  it  has  sometimes  hap- 
pened during  the  past  7  or  8  years  that  not  a  single  adult  sturgeon  has  been 
caught  during  an  entire  season,  whereas,  20  years  ago  sturgeon  were  abundant 
here  and  each  season  the  shores  were  covered  with  dead  fish  for  which  there  was 
no  sale.  When  the  fishermen  finally  realized  the  value  of  the  fish,  they  pursued 
the  fishery  so  actively  that  the  species  was  almost  wiped  out  in  a  short  time  and 
has  never  been  able  to  reestablish  itself.  According  to  Mr.  Frank  Wood,  of 
Edenton,  in  one  season  $50,000  worth  of  sturgeon  caviar  was  prepared  in  the 
Albemarle  region. 

The  sturgeon  is  by  far  the  most  valuable  fish,  individually  considered,  inhab- 
iting the  waters  of  North  Carolina  or,  in  fact,  the  Atlantic  coast  of  the  United 
States.  A  full-sized  female  with  roe  will  now  often  bring  the  fisherman  $80;  and 
it  is  a  matter  of  record  that  in  1906  a  North  Carolina  fisherman  who  caught  47 
large  sturgeon  in  salt  water  received  for  them  over  $2,500  after  deducting  all 
expenses  of  shipment. 

It  is  incumbent  on  the  state  to  take  prompt  and  radical  measures  to  prevent 
the  further  diminution  in  the  supply  of  this  excellent  fish,  and  to  restore  it  to 
something  like  its  original  abundance,  if  this  is  now  possible.  Besides  prohib- 
iting absolutely  the  killing  of  any  examples  under  3  feet  long,  it  will  probably  be 
desirable  to  stop  the  destruction  of  large  fish  for  a  term  of  years.  Supplemen- 
tary to  these  restrictive  aids,  the  state  or  the  general  government  should  under- 
take the  artificial  propagation  of  the  sturgeon  on  several  of  the  rivers  where  the 
fish  is  still  found. 

27.  AOIPENSER  BREVIBO STRUM  lieSueur. 
"Sturgeon";  Short-nosed  Sturgeon. 

Aeipenttr  hnptroBtrum  LeSueur,  TraDaactions  American  Philosophical  Society,  i,  130,  1818.    Yarrow,  1877 
216;  North,  New  and  Neuse  Riven.    Jordan,  1887, 26;  Beaufort  region.    Jordan  &  Evermann,  1896, 
106,pLaad,fis.46. 
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Diagnosis. — ^Head  short,  about  .25  total  body  length;  snout  short  and  blunt,  only  .25  to 
.33  length  of  head;  dorsal  plates  8  to  11,  lateral  plates  22  to  33,  ventral  plates  6  to  9;  dorsal 
rays  33,  anal  rays  19  to  22.  Color:  brown  above,  white  below;  peritoneum  dark,  viscera 
black,    (brevirottrum,  short-beaked.) 


Fig.  13.    Short-nosed  Sturokon.    Aciperuer  hrevirostrum. 

This  is  a  comparatively  rare  species,  not  usually  recognized  by  fishermen, 
ranging  from  Massachusetts  to  Florida.  Its  maximum  length  is  under*  3  feet, 
and  it  is  mature  when  under  2  feet.  Its  habits  are  similar  to  those  of  the  long- 
nosed  sturgeon.  While  it  doubtless  ascends  all  suitable  streams  in  North  Caro- 
lina, actual  records  of  its  occurrence  are  rare. 

Order  RH0MB06AN0IDEA.    The  Rhomboid  Ganoids. 

Family  LEPISOSTEIDiE.    The  Gar  Pikes. 

Large  fresh-water  fishes,  of  little  economic  value,  with  very  elongate,  more 
or  less  cylindrical  body,  covered  with  small,  hard  plates  in  regular  rows;  elongate 
jaws,  both  armed  with  sharp  teeth;  external  skull  bones  rough  and  hard;  small 
eyes;  an  accessory  gill  on  the  under  side  of  opercle;  short  gill  rakers;  and  other 
feat\ires  shown  in  the  key.  Very  destructive  to  other  fishes  and  comparatively 
free  from  enemies  owing  to  their  strong  armor.  One  genus  and  five  American 
Species,  one  of  which,  the  alligator  gar  of  the  South  Central  States,  attains  a 
length  of  10  feet. 

Genus  LEPISGSTEUS  Lac^pMe.    Gar  Pikes. 

Characters  of  the  genus  are  shown  above.  One  species  inhabits  North 
Carolina  waters.     (Lepisosteus,  bony-scaled.) 

28.  LEPISOSTEUS  OSSEUS  (Linnaeus). 
"Oar  Pike";  Long-nosed  Oar;  BUl-fish. 

Sbox  oueuM  Liimseua,  Systema  Natune,  ed.  x,  313,  1768;  Virginia. 

Lepidoateua  oueut.  Cope,  18706.  402;  Yadkin  and  other  rivers  of  eastern  North  Carolina.    Jordan,  1886,  26; 

Beaufort.     Earll,  1887,  484,  486;  Neuse  River.     Jenkins,  1887.  86;  Beaufort. 
L€pido9t€U9  huronenaia.  Cope,  18706,  402,  405;  French  Broad  River. 
LepiMoaUua  osMeuM,  Jordan,  18806,  126;  Pamlico  River.     Evermann  it  Cox,  1806,  304;  Neuse  River  (Raleich), 

Jordan  A  Evermann.  1806, 100. 

DiAQNOsis. — Body  elongate,  cylindrical,  depth  .08  of  total  length;  head  .33  total  length; 
snout  very  long,  .66  total  length  of  head  and  15  tx)  20  times  as  long  as  wide;  upper  jaw  the 
longer,  with  a  single  row  of  large  teeth  on  each  side;  lower  jaw  with  several  series  of  teeth; 
dorsal  rays  7  or  8;  anal  rays  9;  scales  in  lateral  line,  62  to  65.  Color:  green  above,  silvery  on 
sides,  white  beneath;  body  and  fins  with  numerous  round  black  spots,     (osseus,  bony.) 

The  long-nosed  gar  inhabits  the  Great  Lakes,  the  Mississippi  Valley,  and  the 
seaboard  states  from  New  Hampshire  to  Texas.    It  attains  a  length  of  5  or  6 


SYSTEMATIC  CATALOGUE  OP  FISHES.  59 

feet,  and  is  a  very  hardy,  destructive  species,  preying  on  almost  every  other 
kind  of  fish.    It  spawns  in  spring,  in  shallow  water. 

In  North  Carolina  it  is  found  in  the  lowland  streams  and  sluggish  coastal 
waters  generally,  sometimes  entering  salt  water.  In  Albemarle  Sound  the 
species  is  not  rare,  and  is  taken  in  shad  seines  and  other  apparatus.  At  the 
Avoca  shad  fishery  in  April,  1899,  the  author  saw  two  4-foot  gars  skinned,  boiled, 
and  eaten  with  gusto  by  negro  fishermen.  Dr.  Capehart  states  that  before  the 
days  of  steel  plows  his  grandfather  used  to  cover  his  plownshares  with  the  skin  of 
the  gar  pike. 

Mr.  Earll,  in  1880,  noted  a  fishery  for  gars  in  Neuse  River  near  New  Bern, 
and  said  of  the  fish  trade  of  that  city: 

The  coarsest  species  are  not  only  seen  in  the  markets,  but  they  make  up  the  bulk  of 
the  sales.  The  gar  (L.  ositus),  not  seen  by  us  in  any  other  market  in  the  country,  is  one  of 
the  principal  food-fishes  here,  where  it  is  highly  prized  by  negroes. 

At  the  present  time  the  gar  can  not  be  said  to  be  one  of  the  principal  food 
fishes  of  the  New  Bern  market;  but  the  fish  is  still  regularly  sold  there,  and  one 
of  the  common  sights  on  the  water  front  is  a  negro  skinning  a  gar. 

The  expression  "common  as  gar  broth  "  is  proverbial.  The  meat  of  thisfish, 
however,  is  well-flavored  and  wholesome,  and  its  consumption  should  become 
more  general.  There  is  a  limited  demand  for  the  skin,  which  may  be  used  in 
covering  boxes,  sword  hilts,  etc. 

It  is  now  tiearly  200  years  since  Lawson  wrote  the  following  account  of  the 
"white  guard-fish",  in  contradistinction  to  the  "green  guard-fish"  {Tylosurua): 

The  white  guard-fish  is  shaped  almost  like  a  pike,  but  slenderer;  his  mouth  has  a  long 
small  bill  set  with  teeth,  in  which  he  catches  small  fish;  his  scales  are  knit  together  like  armour. 
When  they  dress  him,  they  strip  him,  taking  off  scales  and  skin  together.  His  meat  is  very 
white,  and  rather  looks  like  flesh  than  fish.  The  English  accoimt  them  no  good  fish;  but  the 
Indians  do.    The  gall  of  this  fish  is  green,  and  a  violent  cathartick,  if  taken  inwardly. 

Order  CYCLOGANOIDEA.    The  Cylindrical  Ganoids. 

Family  AMIATIDJS.    The  Bow-fins. 

This  family  includes  only  one  living  species,  widely  distributed  in  the 
United  States.  Feat\ires  by  which  the  family  may  be  distinguished  are  given 
in  the  foregoing  key.  Body  long  and  stout;  head  blunt;  jaws  toothed,  the  lower 
jaw  with  a  bony  plate  between  the  rami;  teeth  also  on  vomer,  palatal,  and  ptery- 
goid bones;  tongue  thick;  nostrils  well  separated;  cheeks  and  top  of  head  with 
bony  plates;  a  broad  flat  skin  on  the  edge  of  the  opercle;  no  pseudobranchiffi; 
gill-rakers  short  and  stout;  scales  hard,  cycloid,  with  a  soft  border;  lateral  line 
present;  tail  heterocercal;  air-bladder  bifid  anteriorly,  serving  as  a  lung. 

Genus  AMIATUS  Rafinesque.    Bow-fins. 

Characters  of  the  genus  are  sufficiently  indicated  in  the  family  diagnosis. 
The  generic  name  Amia,  which  has  heretofore  been  used  in  this  connection. 
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appears  to  be  no  longer  applicable,  as  it  was  originally  given  by  Groaow  to  a 
genus  of  cardinal-fishes  until  recently  called  Apogon.  (Amiatua,  from  amia,  an 
ancient  Greek  fish  name.) 

29.  AUIATUS  OAI.VA(I,liuiauB). 
"Blaok-asli" ;  "Orlndls";  "Bilndlo-Ssb";  Dog-fish;  Uud-Ssb;  Bow-fin. 

Amia  coin  Linnmu,  Syatonu  NMun,  ecL  i,  GOO,  ITefi;  Cliul«l(in,  South  Ckrolinii.  Cope,  18706.  4S3:  Nmi» 
Rivtr.  Jordu,  138U.  12Ti  NeUH  Rivsr.  Bmitb.  ISMa.  1M>,193,  108;  Puquotuk  River,  EdcDton 
Bky,  RmDoke  River.    Jonkii  A  Everm*Jin,  18B6,  113,  pL  22,  flea.  61,  6Ia.    Smith,  ISOO,  184;  l«ka 

DiAflNOBia. — Bodjr  long  but  robust,  the  depth  about  .2  total  length;  head  conical,  its 
length  about  .25  total  length  of  body;  mouth  large,  jaws  nearly  equal,  upper  jaw  extending 
beyond  eye;  jawa  with  strong  conical  teeth,  with  a  band  of  finer  teeth  in  loner  jaw;  a  sioall 
barbel  near  anterior  nostril;  scales  hard,  cycloid,  62  to  70  in  lateral  series  and  18  to  20  in 
transverse  series;  dorsal  rays  43  to  63;  anal  rays  10  to  12.  Color:  dark  olive  above,  gteeoisb 
reticulations  on  sides,  whitish  below;  round  dark  spots  on  lower  jaw;  dorsal  and  eaudal  fina 
mottled;  in  male  a  round  black  Bp<-i  »"'*Ji  ■ni.ip- !■ -r  1-r  a*  i  ^»--\  Uil  ihi:iH|--t  very  faint  in 
female,     (oolva,  bald.) 


Fig.  14.    MuD-risH;  Dow-fin.    Amiatnt  oatva. 


The  bow-fin  is  one  of  the  moat  interesting  of  American  fishes,  bdng  the 
only  living  representative  of  an  order  and  family  of  which  various  fossil  mem- 
bers have  been  found.  It  ranges  from  the  Great  Lakes  to  Virginia,  Florida,  and 
Texas,  and  is  abundant  throughout  most  of  its  habitat.  Slugg^  waters  are  its 
favorite  haunts. 

It  occurs  along  the  entire  length  of  the  coastal  plain  region  of  North  Caro- 
lina, and  is  well  known  to  fishermen  and  others  under  the  local  name  of  "black* 
fish",  "grindle"  or  "grindal",  and  " brindle-fish ". 

As  early  as  1709  we  find  the  name  "grindle"  given  to  this  species  by 
LawsoD,  who  wrote: 

Qiindals  an  a  long  scaled  fish  with  small  eyes;  and  frequent  ponda,  lakes,  and  alow- 
flowing  creeks  and  swamps.  They  are  a  soft  sorry  fish,  and  good  for  nothing;  though  some  eat 
them  for  good  fish. 

The  female  attains  a  length  of  2  to  3  feet,  while  the  male  is  considerably 
smaller.  The  largest  recorded  specimen  weighed  12  pounds.  The  species  ia 
noted  for  its  voracity,  all  kinds  of  fishes  falling  an  easy  prey.  This  habit, 
together  with  its  hardiness  and  its  comparative  immunity  from  attack  by  other 
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fishes,  makes  it  a  very  undesirable  inhabitant  of  our  waters.  It  is  able  to  live 
out  of  water  for  many  hours,  even  when  exposed  to  direct  sun  rays;  and  the 
young  will  exist  for  months  in  small  aquaria  without  change  of  water. 

Spawning  occurs  in  spring,  the  eggs  being  deposited  in  sluggish  or  stagnant 
waters.  The  eggs  and  young  are  guarded  by  the  parent  fish,  after  the  manner 
of  the  sun-fishes. 

The  bow-fin  is  particularly  common  in  Albemarle  Sound,  and  it  also  ascends 
all  the  rivers  tributary  to  the  sound  but  is  less  common  therein.  It  is  often 
caught  in  nets  employed  for  shad  and  alewives,  but  it  has  no  commercial  value, 
although  sometimes  eaten  by  negroes;  the  flesh  is  described  as  "cottony." 

Series  TELEOSTEI.    The  Bony  Fishes. 

The  teleosts  constitute  the  most  numerous  group  of  fishes,  and  are  distin- 
guished by  a  perfectly  ossified  skeleton  and  the  absence  of  the  characters  found 
in  the  ganoids;  that  is,  the  body  is  not  covered  with  ganoid  scales  or  bony  plates, 
the  arterial  bulb  of  the  heart  is  thin-walled  and  has  a  pair  of  opposite  valves, 
there  is  no  spiral  valve  in  the  intestine,  and  the  optic  nerves  do  not  form  a  solid 
chiasm.  There  are  numerous  orders,  which,  in  most  cases,  are  not  here  referred 
to  at  length,  as  they  contain  but  a  single  family  whose  description  will  suffice 
for  an  understanding  of  the  ordinal  characters;  but  other  orders,  with  many 
local  species  representing  two  or  more  families,  have  been  considered  in  some 
detail. 

Order  NEMAT06NATHI.    The  Whiskered  Fishes. 

Family  SILURID^.    The  Cat-fishes. 

The  cat-fishes  are  readily  distinguished  by  smooth  scaleless  bodies,  adipose 
dorsal  fin,  stout  spines  in  dorsal  and  pectoral  fins,  and  barbels  or  whiskers  on 
upper  and  lower  jaws  (whence  the  name  cat-fishes).  They  inhabit  both  fresh 
and  salt  waters,  and  are  very  hardy.  Some  attain  a  large  size,  and  are  impor- 
tant food  fishes.  Many  of  them  guard  their  eggs  and  young  like  the  basses;  some 
of  the  species  are  ovoviviparous.  The  North  Carolina  cat-fishes  represent  12 
species,  and  fall  in  the  following  genera: 

Key  to  the  North  Carolina  genera  of  cat-fishee. 

i.  Aaterior  and  posterior  nostrils  dose  together,  neither  with  a  barbel;  barbels  4  or  6;  marine 
species, 
a.  Lower  jaw  with  2  barbels,  dorsal  and  pectoral  spines  ending  in  a  long  filament. 

Fblichthts. 
aa.  Lower  jaw  with  4  barbels,  dorsal  and  pectoral  spines  without  filaments. 

Gaxeicthts. 
ii.  Anterior  and  posterior  nostrils  well  separated,  the  posterior  nostril  with  a  barbd;  barbels  8 ; 
fresh-water  species. 
b.  Adipose  fin  with  its  posterior  margin  free. 

c  Band  of  teeth  in  upper  jaw  terminating  abruptly  behind,  not  extending  backward  at 
outer  angles, 
d.  A  continuous  bony  ridge  (under  skin)  from  snout  to  dorsal  fin,  the  supraoccipital 
bone  being  extended  backward  to  dorsal  spine;  caudal  fin  always  forked. 
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dd.  No  oontinuoua  bony  ridge  from  snout  to  doraal  fin;  caudal  tjpically  short  and 

square AmeIDBOS. 

cc.  Band  of  teeth  in  upper  jaw  extending  backward  at  its  outer  posterior  anslfla. 

66.  Adipose  fin  ridce-like,  its  posterior  edge  attached  to  back  or  continuoua  with  caudal;  a 
poison  gland  at  base  of  pectoral  fins Schilbeodes. 

While  aot  the  objects  of  special  fisheries,  the  cat-fishes  are  caught  ia  l&rge 
quantities  in  various  parts  of  the  state,  and  are  of  increasing  economic  import- 
ance. From  55,220  pounds,  worth  Sl,248,  in  1889,  the  catch  rose  to  404,600 
pounds,  worth  $11,971,  in  1902.  The  counties  which  lead  in  cat-fish  production 
are  Currituck,  Pasquotank,  Chowan,  Dare,  Beaufort,  and  New  Hanover,  more 
than  25  per  cent  of  the  output  in  the  last  named  year  being  from  Dare.  The 
flesh  of  the  cat-fishes  is  fine,  white,  and  well-Bavored;  and  the  demand  for  them 
both  locally  and  for  shipment  outside  the  state  seems  to  be  growing,  especially 
as  regards  the  fresh-water  species. 

Genus  FBUCHTOYS  Swslnson.    Sea  Cat-Ashes. 

This  genus,  represented  by  a  number  of  salt-water  species  on  both  coasts  of 
tropical  America,  has  one  member  inhabiting  the  Atlantic  coast  of  the  United 
States.  The  mouth  is  large;  the  lower  jaw  projects;  the  teeth  on  vomer  and 
palatines  form  a  crescent-shaped  band;  the  nape  has  a  granulated  bony  buckler; 
the  caudal  is  deeply  forked.     {Fdichthys,  cat-fish.) 


Fig.  IS.    Sea  Cxr-naB.    FetuMiyt  fdi 


80.  FELI0HTH78  FELIS  (Llnsaus}. 

"Silver  Oat-fish";  "Sea  Oat-fish";  QaS-topsail  OatCOa.); 

Large-mouthed  Oat  (S.  0.). 

saunu  lau  LiniuEiu,  Byslema  Nstune,  ed.  xii.  503, 1766;  Ch*H»toti,  8.  C. 

Slaritk&v  nurinu,  Yarrow,  1S7T,  216;  B«iifort,     Jordan  k  GilbcH,  1879.  38S;  Beaufort.     Jordui,  1BS6. 

26:  Beaufort.     Smith.  lS93a.  IBS.  IM:  Edenton  Bay.     Smith.  ISesi,  pi.  xUv. 
rduUhlK  monnui,  Jordan  &  EvermaDD.  ISee,  lis.  pi.  Etxiii,  fig.  £2. 
XluritUKv  Mi;  OOnther.  PnKiwdinsi  Linncan  Society  of  London,  1S»«,  30. 
FtlieUhyi  idit.  Jordan  A  Evermann.  1900,  3196. 

DiAOHOsiB. — Body  elongate,  depth  more  than  .2  total  length;  bead  short,  broad,  rather 
lees  than  .25  total  length,  maxillary  barbels  very  long,  extending  beyond  base  of  dors^  fin; 
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Ojre  placed  low  on  side  of  bexl;  doraol  rays  i,7,  situated  far  forward,  the  spine  terminating  in  a 
IcMig  Glament;  pectoral  spine  ending  nmilorly;  anal  rays  23.  Color:  dusky  above,  silvery 
below.    (JOii,  cat.) 

This  sea  cat-fish  raoges  from  Massachusetts  to  Texas,  being  common  in  the 
South  Atlantic  and  Gulf  States  in  salt  and  brackish  water;  it  also  enters  fresh 
water,  such  as  the  western  end  of  Albemarle  Sound,  where  it  is  recognized  by  the 
fishermen  as  a  straggler  from  saltwater  and  called  "silver  cat-fish".  It  is  prob- 
ably ovoviviparous.    The  food  value  of  the  species  is  slight. 

Ooiiu  GALEICHTHTS  Curier  ft  Vslencicnnes.    Sea  C«t-fiahes. 

A  numeriouB  genus  of  marine  cat-fishes,  only  one  species  inhabiting  United 
States  waters.  Mouth  comparatively  small,  the  lower  jaw  shorter;  teeth  in 
patches  on  vomer  and  palatines;  dorsal  fin  short  and  high;  anal  &n  short;  caudal 
deeply  forked.     {OcUeiehthya,  weasel-fish.) 

81.  OALEIOHTHYS  UILBEIITI  (Ouvier  &  Valenoiennes). 
"Oat-fish";  "Soa  Oat-fiah";  Small-moattaed  Oat  (S.  0.). 

Ariut  mObtrU  Cuviw  ±  VmlancimuH.  xr.  74.  IMO;  New  York;  Cbulcaton. 

AriapHtniOmH,  Yairoir,  1S77.  216;  Bwufoit. 

Ari«pHt  ftlit.  Jordu  k  QUbttt,  18T9.  38S:  BtBufort. 

Oaltiehlhf  IMt,  Jiiti^,  ISM.  26;  BHufort.    Jenkiiu,  1SB7.  Sfi;  Bnufoit. 

ffannuiiHluUkvi  f«Iu.  Jontui  i,  Ennnaim,  ISM,  136.  pi.  ndii,  fis.  63. 

GoUidhMpi  mObtrK,  Jordui  Jt  Evaimuui,  IWO,  3190,     Ljnkn,  190G,  346:  BcBiifart. 

DuQKOBiB. — Body  elongate,  depth  .2  total  length;  head  small,  depressed,  rather  more 
than  .25  total  length;  mouth  small,  maxillary  baifoel  nearly  as  long  as  head;  dorsal  rays  1,7; 
anal  rays  16;  caudal  deeply  forked.  Color:steelblueabove,  silvery  sides  and  belly.  (Named 
after  the  French  naturalist,  Milbert) 


Fig.  16.    Sea  Cat-iish.    GaMcMhjH  m<B>erH. 

This  species  is  found  along  the  entire  coast  of  the  United  States  south  of 
Cape  Cod,  but  is  not  common  northward.  It  frequents  the  North  Carolina 
beaches,  sounds  and  bays,  and  is  the  most  abundant  of  the  salt-water  cat-Qshea. 
It  attains  a  length  of  2  feet  and  a  weight'of  12  pounds,  but  averages  much  smaller. 

It  is  a  bottom-loving  fish,  feeding^hiefiy  on  worms  and  small  crustaceans 
but  readily  eating  fish,  flesh,  or  fowl,  dead  or  alive.  At  Beaufort,  ite  food  com- 
prises fish,  crustaceans,  and  moUusks,  as  well  as  sea-cucumbers,  worms,  and  algte. 
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Spawning  occurs  in  summer,  the  large  eggs  being  first  deposited  in  a  sandy 
depression  and  subsequently  taken  into  the  mouth  of  one  of  the  parents  (male?) 
where  they  remain  until  hatching  ensues;  the  young  are  retained  in  the  parent's 
mouth  for  some  time  after  hatching.  From  the  mouth  of  a  fiah  10  inches  long, 
II  young  1-inch  long  have  been  taken;  and  in  another  of  the  same  sise  8  or  9  eggs 
as  large  as  marbles  were  found. 

liie  sea  cat-fish  is  often  caught  with  a  book,  but  it  is  not  an  important  com- 
mercial species,  although  the  flesh  is  quite  palatable. 

Goiut  ICTALUKDS  RaflnMqne.    Cluimal  C«t-fi«liM;  Fork-tailed  Cat-^shM. 

Large  North  American  cat-fishes,  with  widely-forked  tails,  preferring 
channels  of  larger  streams.  Form  more  graceful  than  that  of  other  cat-fishes; 
head  slender,  conical,  mouth  small,  upper  jaw  longer;  dorsal  fin  short  and  high; 
anal  fin  long.     (Ictalttrua,  cat-fish.) 

88.  lOTAHmue  PUN0TATO8  (JUfinesqae). 

"Bins  Oat-flsh";  Spotted  Oat-flBh;  Ohannel  Oat-fish  (S.  O.,  Fla.): 

Eel  Oat-fish :  ICIuisalppI  Oat-fish. 


ue.  AniaHcu  Uosthly  UacmuDC,  3S9,  1 


Itlalunu  taniiacm  Copa,  1870b,  486:  French  BroMl  uid  olber  North  Cuvlis*  tribuUrici  of  Ti 
tdaiuniM  pmutatiu.  JorrUn,  ISSU,  IGl;  French  Brokd  IUvbt.     Smith,  1893b.  pL  ilir.     JocduiA  Fvennum, 
ISM.  134,  pL  ixT,  fia.  fiS 

DuoNOSiB. — Body  long  and  slender,  depth  .2  total  length;  head  small,  comparativelj 
narrow,  .25  total  length;  mouth  small,  maxillary  barbels  reaching  beyond  gill-opening;  doracd 
rays  i,6;  anal  large,  with  25  to  30  rays.  Color:  above  light  grayish-green;  below  silvery;  back 
and  aides  with  small,  round,  irrcgularly  placed  dark  spots;  the  body  color  sometimes  a  very 
darl(  velvety  green,  obscuring  the  spots,    (pundofus,  spotted.) 


Fig.  17.    Sfottkd  Cat-vibh.    Idalurut  jmndatv*. 

The  spotted  cat-fish  inhabits  the  Mississippi  basin,  streams  of  the  Great 
Lakes  region,  and  streams  tributary  to  the  Gulf  of  Mexico;  and  has  been  very 
successfully  introduced  into  the  Potomac.  The  only  records  of  the  occurrence  of 
this  species  in  North  Carolina  waters  are  those  of  Cope  and  Jordan  before  cited. 
Cope  stated  that  the  species  abounded  in  the  French  Broad,  and  was  much  used 
as  food.    Jordan  reported  the  young  as  abundant  in  channels  of  the  French 
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Broad  near  Hot  Springs,  the  species  being  recognized  as  a  food  fish  and  known 
as  "blue  cat". 

The  species  attains  a  weight  of  25  pounds,  and  is  regarded  as  probably  the 
best  of  the  cat-fishes  in  food  value  and  gaminess.  It  takes  the  hook  readily,  and 
affords  fine  sport. 

Genus  AMEIURUS  Raflnesque.    Homed  Pouts;  Bullheads;  Mud  Cat-fishes,  etc. 

Well  known  and  abundant  fishes,  found  in  almost  every  pond  and  stream. 
Some  species  have  forked  or  lunate  tails  and  are  very  similar  to  Ictalurus;  the 
typical  species  with  square  tails.  The  5  species  recorded  from  North  Carolina 
may  be  distinguished  as  follows: 

t.  Caudal  fin  strongly  forked catu8. 

u.  Caudal  fin  square  or  slightly  emarginate. ' 

a.  Anal  fin  long,  22-27  rays,  its  base  more  than  .  25  total  length. 
aa.  Anal  fin  shorter,  15-22  rays,  its  base  less  than  .  25  total  length. 

6.  Form  elongate,  back  elevated,  pectoral  and  dorsal  spines  very  long erebenntu, 

hb.  Form  robust,  back  low,  pectoral  and  dorsal  spines  moderate naJtalU, 

c.  Body  stout,  rather  short  or  moderately  elongate,  depth  contained  3.5  to  4.5  times 

in  total  length,  head  not  markedly  flat  nt^uUmu. 

ce.  Body  very  long  and  slender,  depth  .12  to  .20  total  length,  head  broad  and  very 
flat. platycephalua 

(Ameiurus,  not  curtailed,  in  allusion  to  unnotched  caudal  fin.) 

88.  AMEIURUS   OATUS  (Linnaeus). 

"White  Oat-fish";  *'Black  Oat-fish";  "Bullhead";  "Greek  Oat-fish"; 
"River  Catfish'*;  "ForktaUed  Oat-fish*';  Channel  Oat-fish. 

Silwru9  eaitu  Limueus,  Systema  Nature,  ed.  z,  305, 1758;  northern  part  of  America. 

AmnwruM  nivnveniriM  Cope,  19706,  488;  Neuse  River.     Jordan,  18896, 128:  Neuee  Rive^. 

AtneiuruM  aUridut,  Jordan,  18896,  134;  Yadkin  River.     Smith,  1893a,  190, 193, 198;  Albemarle  Sound  and  trib- 

utariee.  ^ 

Ameiurua  eoliM,  Jordan  A  Evennann,  1896, 138.     Evermann  A  Cox,  1896,  304;  Neuee  River. 

Diagnosis. — ^Form  robust,  the  depth  contained  3.5  to  3.75  times  in  total  length;  head 
rather  greater  than  depth,  in  adults  the  head  larger  and  wider  and  the  mouth  wider  than  in 
any  other  species;  maxillary  and  mandibular  barbels  long;  humeral  process  very  rough;  dorsal 
rays  i,6;  anal  rays  19  to  22;  caudal  forked,  upper  lobe  longer.  Color:  variable;  back  whitish, 
gray,  bluish,  or  black;  below  white  or  silvery,     (catua,  cat.) 

This  species,  whose  form  and  color  vary  with  age  and  environment,  inhabits 
coastwise  fresh  waters  from  New  Jersey  to  Texas.  In  North  Carolina  it  is 
recorded  from  Albemarle  Sound  and  tributaries,  the  Neuse,  and  the  Yadkin, 
being  especially  abundant  in  the  first-named  region.  The  maximum  length  is  2 
feet. 

In  Pasquotank  River,  under  the  name  of  "white  cat",  the  fishermen  recog- 
nize fish  having  a  milky  or  dusky  color,  dull  red  fins  with  dark  edges,  and  white 
iris,  which  are  most  common  in  the  lower  part  of  the  river,  where  they  seem  par- 
tial to  the  sandy  shoals,  whence,  probably,  their  bleached  appearance.  -  Between 
these  light-colored  fish  and  the  very  dark  ones  of  the  upper  river  called  "black 
cats",  there  is  a  complete  gradation.  The  main  run  of  alewives  in  this  river  is 
always  followed  by  a  noticeable  increase  in  the  abundance  of  this  cat-fish,  and 
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the  fishermen  have  a  saying  that  when  the  cat-fish  come  the  herring  season  is 
over.  An  instance  of  this  was  observed  by  the  writer  in  April,  1892,  when,  dur- 
ing a  period  of  four  days  a  seine  caught  118,000  herring,  while  on  the  fifth  day  no 
herring  were  taken  but  an  enormous  haul  of  cat-fish  was  made. 

In  Roanoke  River,  cat-fish  5  to  6  inches  long  are  exceedingly  abundant  in 
spring,  and  are  caught  in  seines  and  weirs.  The  fishermen  call  the  large  pale 
examples  of  the  lower  river  "sound  cats"  and  "bullheads",  and  call  the  small 
dark  ones  "river  cats"  and  "creek  cats". 

During  the  spring  fishing  season,  many  are  caught  in  seines  hauled  for  shad 
and  alewives,  especially  in  the  night  hauls  on  the  flats.  The  species  resorts  to 
the  shad  spawning-grounds  to  feed  on  the  eggs,  and  must  be  enormously  destruct- 
ive in  this  way.  On  April  24, 1899,  at  Capehart's  shad  fishery  at  Avoca,  not  less 
than  5,000  white  cat-fish,  from  6  to  24  inches  long,  were  caught  at  one  evening 
haul,  and  these  were  without  exception  absolutely  gorged  with  shad  spawn,  so 
that  their  white  bellies  were  distended  like  balloons.  Schools  of  alewives  are 
followed  to  their  spawning-grounds  by  droves  of  cat-fish,  which  feed  on  the  eggs. 
The  spawn  of  white  perch,  yellow  perch,  and  other  species  is  also  entensively 
consumed  by  this  cat-fish. 

Spawning  occurs  in  summer,  and  the  spawning  habits  appear  to  be  quite 
similar  to  those  of  the  bullhead  (Ameiunia  nebulosiis)  of  which  an  account  is 
herein  given. 

As  food,  this  is  one  of  the  best  of  the  cat-fishes,  although  its  commercial 
importance  in  North  Carolina  is  comparatively  slight,  owing  in  part  to  the  abun- 
dance of  other  desirable  fishes  and  in  part  to  the  fact  that  most  of  the  cat-fish  are 
caught  when  shad,  alewives,  and  striped  bass  are  receiving  special  attention. 

84.  AMEIURUS  EREBENNUS  Jordan. 
aoode'8  Oat'fish;  Black  Oat-fish. 

Ameiuru$  erebennua  Jordan,  Bulletin  U.  S.  National  Museum,  x,  85, 1877;  St.  Johns  River,  Fla.   Jordan,  18805» 
125, 127;  Tar  and  Neuse  rivers.    Jordan  ft  Evermann,  1806. 189. 

Diagnosis. — ^Body  long,  compressed,  its  depth  somewhat  less  than  .25  total  length;  head 
large,  .25  length  of  body,  greatest  width  less  than  its  length;  jaws  about  equal;  pectoral  spine  .5 
length  of  head;  anal  fin  deep,  .3  total  length,  22  to  24  rays;  adipose  fin  large;  <»udal  short, 
posterior  margin  straight.  Color :  black  above,  pale  below,  fins  and  barbels  black.  (erebenniK, 
very  black.) 

Inhabits  coastwise  waters  from  New  Jersey  to  Florida.  Length  1  foot. 
Apparently  rare  in  North  Carolina,  and  as  yet  known  only  from  Tar  River  near 
Rocky  Mount  and  Moccasin  Swamp  of  the  Neuse  River  near  Goldsboro. 

85.  AMEIURUS  NATALIS  (LeSueur). 
Yellow  Oat-fish. 

Pinuiodu9  naUdU  LbSueur.  Memoire  du  Mus^e  d'HiBtoire  Naturelle,  v,  164.  1810;  North  Amerioa. 
AuMttirtM  nakdU,  Jordan,  1880b.  127;  tributaries  of  Neuee  River  near  Qoldaboro.     Evemuum  &  Cox,  1800; 
Neun  HiTor  near  Raleigh.    Jordan  &  Evwmann,  1806, 130. 
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Diagnosis. — ^A  variable  species;  body  usually  short  and  stout,  sometimes  very  obese; 
head  short  and  broad;  dorsal  and  pectoral  spines  comparatively  short;  anal  rays  24  to  27; 
adipose  fin  long.  Color:  yellow,  yellow-brown,  green,  or  black,  pale  below.  {naUdia,  having 
laige  buttock.) 

This  species  ranges  from  the  Great  Lakes  region  to  Virginia  and  Texas,  and 
is  abundant  in  many  places,  but  in  North  Carolina  was  until  recently  known 
only  from  the  upper  waters  of  the  Neuse.  In  June,  1905,  and  May,  1906,  it  was 
found  to  be  common  by  Mr.  C.  S.  Brimley  in  a  canal  connected  with  Lake  Ellis 
in  Craven  county;  and  It  doubtless  occurs  in  various  other  localities  in  the  state. 

86.  AMEIURUS  NEBULOSUS  (LeSueur). 
•'Yellow  Oat-fish";  Bullhead;  Homed  Pout. 

PimdaduB  nAvio§u»  Le8u«ur.  Memoin  du  Mus^e  d'Historie  NatiiraUe.  v,  140.  1810;  Lake  Ontario, 
iliim'unw  fuhviotu:  Jordan.  18806,  126;  Tar  River  near  Rooky  Mount.    Smith,  1803a,  100,  104,  108;  tribu- 
taries of  Albemarle  Sound.    Jordan  &  Evermann.  1806.  140. 

Diagnosis. — ^Fonn  variable,  color  ranging  from  yellowish  to  black.  Example  12.5 
inches  long  frcMn  Pasquotank  River:  Head  .28  total  length;  depth  .25  total  length;  anal  base 
.25  total  length,  anal  rays  22;  pectoral  spine  .4  length  of  head;  above  dark  green,  sides  golden 
yellow,  obscurely  mottled  with  green,  beneath  pale  yellow  or  white.     (ne&u2o9ii«,  clouded.) 

The  common  bullhead  is  widely  distributed  and  is  one  of  the  most  abundant 
and  best  known  of  the  cat-fishes.  From  Maine  and  the  Great  Lakes  it  ranges  to 
Florida  and  Texas,  inhabiting  streams,  ponds,  and  lakes.  It  is  doubtless  more 
common  in  North  Carolina  than  the  published  records  of  its  capture  would  indi- 
cate, for  besides  the  Albemarle  region,  it  is  reported  only  from  Tar  River.  In 
the  western  end  of  Albemarle  Sound  and  in  Pasquotank  and  Roanoke  rivers, 
it  is  common,  but  much  less  numerous  than  Ameiurua  catus.  It  attains  a  length 
of  18  inches,  but  averages  much  less. 

The  species  is  omnivorous,  although  probably  preferring  fish  food.  It  is 
fond  of  the  eggs  and  young  of  various  fishes,  and  is  generally  regarded  as  very 
destructive  in  this  respect.  It  often  frequents  the  vicinity  of  wharves  and 
drains,  and  feeds  on  refuse. 

The  breeding  habits  of  the  bullhead  are  probably  better  known  than  those 
of  any  other  cat-fish  herein  listed.  The  writer  published  the  following  brief 
account  in  Science  (February  13,  1903;,  a  more  detailed  description  appearing 
later  f*" 

A  pair  of  fish  from  the  Potomac  River  in  the  Fish  Commission  aquarium  at  Washington 
made  a  nest  on  July  3,  1902,  by  removing  in  their  mouths  upwards  of  a  gallon  of  gravel  from 
one  end  of  the  tank,  leaving  the  slate  bottom  bare.  On  July  5  about  2,000  eggs,  in  four  separ- 
ate agglutinated  clusters,  were  deposited  between  10  and  11  a.  m.  on  the  scrupulously  clean 
bottom.  Ninety-nine  per  cent  hatched  in  five  days  in  a  mean  water  temperature  of  7T*  F. 
The  young  remained  on  the  bottom  in  dense  masses  \mtil  6  days  old,  when  they  began  to  swim, 
at  first  rising  vertically  a  few  inches  and  immediately  falling  back.  By  the  end  of  the  seventh 
day  they  were  swinmiing  actively,  and  most  of  them  collected  in  a  school  just  beneath  the  sur- 
face, where  they  remained  for  two  days,  afterwards  scattering.    They  first  ate  finely  ground 

^Breeding  habtta  of  the  yelloir  oat-fish.    By  Hugh  M.  Smith  and  L.  G.  Harron     BuUetin  U.  S.  Fish  Com- 
miarion  1902,  p.  151-154 


DO  FISHES   OF   NORTH    CAROLINA. 

liver  on  the  sixth,  EU)d  fed  ravenously  after  the  eighth  day.  The  fish  were  4min.  long  when 
hatched,  and  grew  rapidly,  sorae  being  18mm.  long  on  the  eleventh  day,  and  at  the  end  of  two 
months  their  average  length  wat  50rom.  Both  parents  were  very  lealous  in  caring  for  the  eggs, 
keeping  them  agitated  constantly  by  a  gentle  fanning  motion  of  the  lower  fins.  The  mo«t 
striking  act  in  the  care  of  the  eggs  was  the  sucking  of  the  egg  masses  into  the  mouth  and  the 
blowing  of  them  out  with  some  force.  The  fanning  and  mouthing  operations  were  continued 
with  the  fry  until  they  swam  freely,  when  the  care  of  the  young  may  be  said  to  have  oesaed. 
During  the  first  few  days  after  hatching,  the  fry,  banked  in  the  comers  of  the  tank,  were  at 
irregular  intervals  actively  stirred  by  the  barbels  of  the  parents,  usually  the  male.  Thepre- 
daceous  feeding  habits  of  the  old  fish  gradually  overcame  the  parental  instinct;  the  tendency  to 
suck  the  fry  into  their  mouths  continued,  and  the  inclination  to  spit  the  moutdiminishedjao 
that  the  numbers  of  young  dwindled  daily,  and  the  500  that  had  been  left  with  their  paients  had 
completely  disappeared  in  six  weeks,  although  other  food  was  liberally  supplied. 

The  yellow  cat-fi^h  is  frequently  eaten,  but  its  food  value  is  decidedly 
inferior;  and  in  North  Carolina  it  ia  not  regarded  with  favor  and  has  little  com- 
mercial importance. 

87.  AMEIURU8  PLATYOEPHALUS  {Qltard). 
Mud  Oat-fish;  Brown  Oat-flsb. 

Pimilodm  plali/etplialm  Qirard,  ProMtdinct  Aeadomy  of  Natunl  Sd«Daa  o(  PhiUdaiphia.  ISM,  161;  Andei^ 


DlAONOSia. — Form  very  elongate,  the  depth  .12  to  .20  total  length;  head  low.  Sat,  broad, 
.28  total  length;  upper  jaw  longer;  dorsal  fin  lugh,  .66  length  of  head,  rays  i,6;  anal  base  .16 
total  length,  rays  16  to  20;  caudal  fin  emarginate.  Color:  olive  brown,  yellowish  or  greenish 
above;  a  darkhorisontalbarorshade  at  dorsal  base;  pale  below.     (pltUyeepbalus,  broad-headed.) 


Fig.  18.    Brown  Cai^fish.    Amm'unu  platyctpluiut. 

The  range  of  this  species  is  restricted,  embracing  only  the  streams  from  the 
Cape  Fear  to  the  Chattahoochee.  In  the  streams  of  the  western  part  of  North 
Carolina,  the  species  is  well  represented.  Dr.  Jordan  found  it  excessively  abun- 
dant in  branches  of  Haw  River,  a  tributary  of  Cape  Fear  River,  in  Guilford 
County;  also  in  Little  Yadkin  River  near  Salisbury,  in  Catawba  River  near 
Marion,  and  in  St.  Johns  River  near  Morgantown.  The  maximum  length  is 
somewhat  over  a  foot. 
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An  interesting  and  peculiar  fact  about  this  fish  is  that  it  is  largely,  if  not 
almost  exclusively,  a  vegetable  feeder,  its  intestine  being  long  and  usually  filled 
with  remains  of  water  plants.  Both  Cope  and  Jordan  note  that  it  is  largely  used 
for  food. 

0«ntu  LEPTOPS  lUflneique.  Mud  Cat-flthe*. 

This  genus  contains  a  single  large  species,  and,  in  addition  to  the  features 
given  in  the  key,  is  characterised  by  a  slender  body  much  depressed  anteriorly, 
very  thick  skin,  long  adipose  fin,  short  anal  fin,  and  broad  pectoral  spine  serrated 
on  both  edges.     {Leptojie,  slender-faced.) 

88.   LEPTOPS  OLIVARIS  (Bafinesque). 
"Yellow  Oat-flsh";  Mud  Oat-Ssli;  Baahayr;  Ooujon. 

Wunu  ativarit  Rafinnqus,  AnuncftD  Hoothly  Uacatiiu,  ISIS,  355;  Ohio  Riir*r. 

Ltplopi  ativarit,  Jorditn.  I8SU.  151;  Fraoob  Brakd  uid  SnnnuiH  riven.     Jordsa  ±  Evarmuuk,  1890, 1«, 
pi.  ixvii,  Sg,  02. 

DiAoNOBis. — Depth  .16  total  leogtbi  head  very  flat,  ,2S  total  length;  birer  jaw  projecting; 
eye  very  small;  dorsal  spine  weak,  short,  more  or  less  covered  by  skin;  donal  rays  i,6;  anal 
short,  .16  total  body  length,  rays  12  to  15;  adipose  fin  nearly  aa  long  and  half  as  high  as  anal; 
caudal  nearly  straight  behind.  Color:  yellow  above  with  green  or  brawn  markings,  white 
below,     (dtvam,  oli^'e-coIored.) 


Fig.  19.     Yellow  Cat-fish.    Leptopt  Uivarit. 

While  thb  is  an  abundant  species  in  parts  of  the  Mississippi  basin  and  in  the 
,Gulf  States,  its  range  barely  extends  into  North  Carolina,  in  the  headwaters  of 
the  Tennessee.  Dr.  Jordan  found  the  yoimg  not  uncommon  in  channels  of 
French  Broad  River  at  Hot  Springs  and  South  Fork  of  Swannanoa  River  near 
Black  Mount^n.  The  fish  is  there  called  "yellow  cat",  and  is  a  food  fish  of  some 
importance.  The  species  attains  a  weight  of  100  pounds  and  a  length  of  5  feet, 
and  has  an  ugly,  coarse  appearance.  Its  flesh,  however,  is  fine  and  well-Qavored, 
and  in  Louisiana  and  other  southern  states  the  fish  is  of  considerable  economic 
importance. 

Genus  SCHILBEODBS  Sleeker.    Had-tonu. 

Small  cat-fishes  inhabiting  creeks  and  brooks  of  the  eastern  states.  The 
pectoral  spine,  which  is  often  serrated,  can  inflict  a  very  painful  wound;  and  in 
the  axil  of  the  fin  a  poison  gland  discharges  through  a  small  orifice.     The  fish 
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are  of  no  economic  value.  The  characters  of  the  genus  have  been  mdicated  in 
the  foregoing  key.  The  three  species  known  from  North  Carolina  may  be  dis- 
tinguished as  follows: 

i.  Pectoral  spines  about  half  length  of  head,  with  posterior  Berrs 'short,  tiieir  length  not  .5 

width  of  spines;  vertical  fins  with  broad  black  edges inaianU. 

u.  Pectoral  spines  more  than  .  5  length  of  head,  with  recurved  posterior  serrae  nearly  as  long 
as  spines  are  wide. 
a.  Color  nearly  plain  brownish,  with  faint  blotches;  dorsal  black  at  tip;  maxiUary  barbels 

not  reaching  gill-opening aeutherw. 

aa.  Color  li^ht  brown,  with  distmct  black  saddle-like  blotches;  fins  mottled  with  black ;  maxil- 
lary barbels  reaching  to  gill-^pening /urionis. 

(^SchUbeodeSf  like  Schilbe,  a  genus  of  African  cat-fishes.) 

89.   SOHILBEODES  INSIGNIS  (Richardson). 

Mad-tom. 

Pimdodtu  inngne  Richardson,  Fauna  Boreali- Americana,  iii,  32,  1836;  (type  locality  not  known). 

Noturtu  marginatuB,  Cope,  18706.  484;  Catawba  and  Yadkin  rivers. 

Noturtu  in9ionu,  Jordan,  18896, 125. 127. 131. 134, 136;  Tar.  Neuae,  Cape  Fear.  Yadkin.  CaUwba  rivers.     Ever- 

maon  Sc  Cox.  1896.  304;  Neuae  River. 
8ehilbeode§  imionit,  Jordan  A  Evermann,  1896. 147.  pi.  xzviii,  fie.  66. 

DiAONOSis. — ^Fonn  elongate,  depth  .16  total  length;  head  broad,  flat,  contained  4.25  times 
in  length;  upper  jaw  projecting;  humeral  process  sharp;  dorsal  fin  .25  higher  than  long,  nearer 
anal  than  snout;  anal  rays  14  to  16;  pectoral  spine  .5  length  of  head,  with  rctrorse  teeth 
on  external  surface  and  simple,  weak  teeth  on  internal  surface.  Color:  dark  mottled  brown, 
fins  with  broad  dark  margins,     {insignia,  distinguished.) 

This  species  inhabits  streams  on  the  eastern  slope  of , the  Alleghany  moun- 
tains from  Pennsylvania  to  South  Carolina,  and  is  abundant  and  widely  distrib- 
uted in  North  Carolina,  having  been  recorded  from  the  Tar,  Neuse,  Yadkin, 
Catawba,  and  Cape  Fear  rivers.  It  is  the  largest  mad-tom,  reaching  a  length  of 
1  foot. 

40.  SOHILBEODES  ELEUTHERUS  (Jordan.) 

Mad-tom. 

NotuniaelmUKBruM  J ord^Ht  Annala  New  York  Lyceum  Natural  History  1877,  371;  Big  Pigeon  River .  Tenneaeee. 

tributary  of  French  Broad  River.    Jordan.  18896 .161;  French  Broad  River  at  Hot  Springs,  N.  C. 
8ehHbeod€$eUiUherv4t  Jordan  A  Evermann,  1896, 148;  French  Broad  River. 

DiAOxosis. — ^Head  broad,  depressed,  a  little  more  than  .25  total  length;  lower  jaw  in- 
cluded; eye  contained  5.5  times  in  length  of  head;  anal  rays  13;  pectoral  spine  stout,  .5  length 
of  head  or  longer,  the  outer  margin  with  retrorse  teeth,  the  inner  edge  with  6  to  8  curved  hooks 
Color:  brown,  with  fine  dark  dots  and  black  blotches  on  back;  dorsal  fin  black  at  tip.     (e^etf- 
therus,  free.) 

Peculiar  to  the  Mississippi  basin,  and  recorded  from  North  Carolina  only. in 
the  French  Broad  River  at  Hot  Springs,  where  Dr.  Jordan  obtained  one  young 
specimen  in  1888.     Length,  4  inches. 
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41.   SOHZLBEODES  FURIOSUS  (Jordan  &  Ua«k). 
"Mad-tom";  "Tabby-oat". 

WiKw-M  fariotut  JonUn  &  Heak.  Id  Jordu.  laSSn.  Ul.  pi.  xliii;  Netin  Bivar  mr  Rkialsh.     Jordan,  ISSU,  125. 

127:  Tar  and  Nanaa  riveta. 
Natwitt  alwOnu,  JonUa  A  BrayUn,  1878:  Tar  Bivar  (not  N.  tUutktntt  of  Jordan).      Jocdao  dfe  Gilbart.  1870, 

36S;  Nauaa  Rirar  at  Ooldabam. 
SeMbaod—  t^riom.  Jordaa  &  Evamiann.  18H,  119.  pi.  zxix.  Sea.  80.  69a.  SBb-.  eaitara  North  Carolina. 

DiAQNoaie. — Depth  contained  5.5  timee  in  total  length;  head  contained  3.75  timea  in 
length;  lower  jaw  included;  dorsal  spine  less  than  .5  length  of  head;  pectoral  ipine  very  broad 
and  long,  oontained  1.25  timea  in  length  of  head,  anterior  (outer)  margin  finely  serrate,  poster- 
ior margin  with  0  to  8  strong  recurved  hooks;  adipose  fin  large;  unnl  rays  14;  caudal  fin  long 
and  rounded.  Color:  lightbrown,  with  black  saddle-like  blotches  on  back  and  head,  and  black 
bars  or  streaks  on  donsl,  adipose,  caudal,  anal,  and  ventral  fins,     (/urioaus,  furious.1 


Fig.  20.     Had-tou.     Schilbeoda  jurionu. 

Found  only  m  Tar,  Neuse,  And  Little  rivers.  Length  4  inches.  The  pec- 
toral spines  are  more  strongly  developed  than  in  any  other  species  of  American 
cat-fish,  and  the  secretion  of  the  axillary  gland  is  said  to  be  more  poisonous  than 
in  any  other  mad-tom. 

Order  PLECTOSPONDYU.    The  Carp-like  Fishes. 

This  order  includes  a  majority  of  the  fresh-water  fishes  of  the  world,  and  is 
numerously  represented  in  the  local  fauna.  The  4  anterior  vertebrse  are  united 
and  peculiarly  modified,  giving  rise  to  a  series  of  small  bones  [Webberian  ossi- 
cles) which  connect  the  air-bladder  with  the  ear;  the  opercular  bones  are  well 
developed;  the  branchiostegals  are  few  in  number;  the  body  is  scaled;  the  dorsal 
fin  is  single,  and  it  and  the  other  fins  are  without  true  spines.  Most  of  the  Ameri- 
can species  belong  in  a  suborder  (Eventognathi)  in  which  the  jaws  are  toothless, 
the  inferior  pharyngeal  bones  are  falicform,  and  the  upper  pharyngeals  are  2  in 
number;  the  giU-«lits  are  restricted;  and  the  gill-membranes  are  joined  to  the 
ifathmus.  The  2  families  having  species  in  North  Carolina  are  typified  by  the 
suckers  and  minnows,  and  may  be  thus  distinguished: 

i,  MaiiHarica  framing  part  <rf  the  margin  of  tite  jaw;  pharyngeal  teeth  numerous  and  eomb- 

Kke Catostouioa. 

ii.  Premaxillariea  alone  forming  margin  of  upper  jaw;  pharyngeal  teeth  few...  .CrpBiNina. 

Family  CATOSTOMID.^.     The  Suckere. 
Suckers  are  well  represented  in  North  Carolina  streams,  and  are  among  the 
beat  known  and  most  easily  recognized  of  the  fresh-water  fishes.     The  body  is 
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elongate,  sometimes  much  compressed,  sometimes  nearly  cylindrical.  The  head 
is  usually  conical,  with  mouth  inferior,  protractile,  fleshy-lipped,  and  without 
teeth  in  the  jaws.  The  margin  of  the  upper  jaw  is  formed  in  part  by  the  maxil- 
lary bones  and  in  part  by  the  premaxillaries.  There  are  4  gill-arches;  the  gill- 
membranes  are  joined  to  the  isthmus;  the  branchiostegals  number  3;  and  pseudo- 
branchise  are  present.  The  lower  phar3mgeal  bones  are  sickle-shaped  and  sur- 
mounted by  a  single  row  of  coarse  teeth.  The  cycloid  scales  are  either  large  or 
small;  no  scales  appear  on  the  head.  All  the  fins  are  well  developed;  the  dorsal 
is  comparatively  long,  the  anal  short,  the  caudal  large  and  usually  forked.  The 
large  air-bladder  is  divided  by  transverse  constrictions.  The  suckers  are  medium- 
sized  fishes,  normally  found  only  in  fresh  water,  ascending  streams  and  brooks  in 
spring  to  spawn.  Their  feeding  habits  are  determined  by  their  peculiar  mouth, 
the  pharyngeal  teeth  acting  as  grinders.  Their  food  consists  of  animals  (insects 
and  other  small  aquatic  forms)  and  also  mud,  which  is  doubtless  ingested  for  the 
auimal  matter  it  contains;  food  articles  are  taken  into  the  mouth  by  suction. 
In  some  species  the  males  in  spring  acquire  red  or  black  pigment  on  body  or  fins, 
and  develop  tubercles  on  head,  body,  and  fins. 

North  Carolina  has  more  species  of  suckers  than  any  other  state,  and  more 
species  described  from  and  peculiar  to  it  than  any  other  state.  Most  of  the 
suckers  peculiar  to  the  state  were  described  by  Professor  Cope  in  1870  from  the 
Allegheny  region,  and  some  of  them  have  not  been  met  with  since  that  time. 
While  some  of  those  now  recognized  as  valid  will  doubtless  be  excluded  when 
further  information  regarding  them  is  obtained,  in  the  present  state  of  our 
knowledge  they  must  be  retained  as  distinct  species. 

While  abundant  and  caught  in  large  numbers  in  North  Carolina,  the  suckers 
are  of  less  value  commercially  than  they  are  for  home  consumption,  especially  in 
the  upper  courses  of  the  streams,  where  they  furnish  a  not  insignificant  part  of  the 
food  of  the  people  at  times,  being  the  principal  food  fishes  of  the  upland  streams. 
The  quantity  of  suckers  marketed  and  the  price  received  therefor  by  the  fisher- 
men are  here  given  for  three  years:  1890 — 60,550  pounds,  $1,779;  1897 — 
135,230  pounds,  $3,037;  1902—169,350  pounds,  $7,874. 

Key  to  the  North  Carolina  genera  of  euckers, 

t.  Au>bladder  constricted  into  2  parts. 

a.  Lateral  line  complete  and  continuous;  scales  small Catobtomus. 

aa.  Lateral  line  interrupted  or  wanting;  scales  large. 

b.  Lateral  line  entirely  wanting;  Ssh.  small  ERDrrzoN. 

&&.  Lateral  line  more  or  less  developed;  fish  larger Minttrbma. 

u.  Air-bladder  constricted  into  3  parts. 

c.  Pharyngeal  teeth  flattened;  mouth  moderate  or  small;  lips  usually  folded .  .Moxostoua. 
on.  Pharyngeal  teeth  enlarged,  cylindrical;  mouth  large;  lips  thick Placophartnx. 

Genus  CATOSTOMUS  LeSueur.    Fine-scaled  Suckers. 

Common  fishes  peculiar  to  the  United  States,  with  the  exception  of  one 
species  found  in  Siberia.  The  mouth,  on  the  under  side  of  head,  has  a  thick 
upper  lip  covered  with  papillse,  and  a  very  large  lower  lip  with  a  broad 
margin;  the  small  eye  is  placed  rather  high  on  the  side  of  the  head;  the  dorsal 
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fin  begins  in  the  center  of  the  body,  the  ventrab  are  under  the  doreal,  the  anal  is 
short  and  deep,  and  the  caudal  is  evenly  forked;  lateral  line  distinct,  more  or  less 
straight.  The  two  species  inhabiting  North  Carolina  may  be  readily  distin- 
guished by  the  number  of  scales.     {Catoilomus,  inferior-mouthed.) 

42.  OATOSTOUUS  OOMUERSONU  (LaodpMa). 
"Sand  Sucker";  Oommon  Sucker;  White  Sucker. 

Cvprntu*  eemmMrtonii  Lu^ds,  HiMaira  NUurglle  dH  Paimiu,  v,  £02.  1803;  loHlIty  nol  knowD. 
CofaMtonsi  Um,  Cope,  IBTOi,  468,  4aS:  "in  ill  tl»  rivsn  at  the  «Ul«  ud  no  both  aidu  ol  tha  Alla^Msr  nt«r- 

Otai'.    Jordu.  IBSW,  136.  IGI:  CitUwba  ud  Fnnch  Bn»d  rivsn. 
Caietimm*  cDmnuraonii,  Jordu  k  EvcRDun,  18M,  178,  nl.  luiv,  fig.  83.     Bean,  1W3, 0M:  Oua  River,  triba- 

t  vy  of  ^vnch  Broad. 

DiAONOsis. — Form  rather  stout,  but  little  compteBsed,  depth  .22  to  .25  of  total  length; 
head  large,  conical,  about  .25  total  length  in  adults;  snout  projecting  but  little  beyond  mouth; 
mouth  lai^,  lips  papillose,  the  papilla  of  upper  lip  in  2  or  3  rows;  scales  04  to  70  in  lateral 
aeries,  10  above  lateral  line  and  9  below,  crowded  anteriorly,  larger  on  side  than  below;  donel 
rays  12,  second  and  third  rays  longest;  anal  rays  7,  third  and  fourth  rays  longest.  Color: 
olivaceous  above,  whitish  below;  males  in  spring  have  a  rosy  band  or  stripe  along  sides; 
young  brownish,  mottled,  with  dark  lateral  band  or  blotches.  (Named  after  M.  Commeraon, 
an  early  French  traveler.) 


Fig.  21.    White  Sucker.    Calo^omvt  commtTKmii. 

This  very  abundant  and  well  known  sucker  occurs  from  New  England 
throughout  the  Great  Lakes  to  Montana  and  thence  southward  to  Georgia  and 
Kansas.  Dr.  Jordan  found  it  common  in  Catawba  River  near  Marion,  and  in 
French  Broad  and  Swannanoa  rivers  near  Asheville.  In  the  French  Broad  it 
is  known  as  "sand  sucker"  and  is  a  food  fish  of  some  importance.  Cope  lists 
the  species  froth  French  Broad,  Catawba,  Yadkin,  and  Neuse  rivers.  Its  maxi- 
mum length  is  2  feet  and  its  maximum  weight  5  pounds.  Insects,  small 
mollusks,  worms,  and  other  animals  are  eaten.  Spawning  occurs  in  spring  in 
the  headwaters  of  small  streams.  It  is  not  infrequently  caught  on  the  hook 
baited  with  angleworm. 
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48.  0ATO8TOMUS  NIORIOANS  LeSueur. 
"Hog  Sttoker*';  Black  Sucker;  Stone-roller. 

Catottomut  nuricatu  LeSueur.  Jounud  Academy  Naturml  Scieneee  of  Philadelphia.  1817, 102;  Lake  Erie.  Cope, 
18706.  468:  Fz«nch  Broad  River.  Jordan.  1888b.  125,  128,  161;  Pamlico.  Neuae,  and  tributariea  at 
French  Broad  River.  Jordan  A  Evermann.  1806.  181.  Bean.  1903.  014;  Oane  River,  tributary 
of  French  Broad. 

D1AQNO8I8. — ^Form  elongate,  not  compreased,  the  depth  contained  4.5  to  5  times  in  total 
length;  head  about  equal  to  depth  of  body,  flattened  above,  concave  between  eyes;  eye  small, 
about  .33  length  of  snout  and  .2  length  of  head;  mouth  laige,  lips  well  developed  and  covered 
with  numerous  small  papilla;  fins  large;  dorsal  base  .66  length  of  head,  its  rays  10  or  11;  anal 
rays  7;  pectoral  longer  than  dorsal;  caudal  moderately  forked;  scales  48  to  55  in  lateral  series, 
12  to  15  in  transverse  series.  Color:  brownish  above,  with  blackish  blotches  (becoming  obso- 
lete with  age),  sides  golden  or  brassy,  below  white;  lower  fins  dull  red;  3roung  irT^;u]ariy 
blotched,     {nigricans,  blackish.) 

The  black  sucker  has  a  range  almost  as  wide  as  the  white  sucker;  it  extends 
from  New  York  to  Minnesota,  and  thence  to  South  Carolina,  Arkansas,  and 
Kansas.  In  North  Carolina  it  is  common  on  both  sides  of  the  Alleghanies. 
In  size  and  habits  it  resembles  the  white  sucker,  although  it  is  more  partial  to 
clear,  cold  water.     Its  food  value  is  slight. 

Genus  ERDfYZON  Jordan.    Chub  Suckers. 

Small  fish  of  streams  and  lakes  with  a  wide  distribution  east  of  Rocky 
Mountains.  Body  rather  short,  compressed;  lower  lip  large,  v-shaped,  with 
many  folds;  gill-rakers  long;  pharyngeal  teeth  small,  slender,  compressed;  scales 
rather  large,  crowded  anteriorly;  dorsal  and  anal  fins  short  and  high,  caudal 
slightly  forked  or  merely  concave.     One  species,  variable.     (Erimyzon,  sucker.) 

44.  ERIMYZON  SUOETFA  (Lao^p^de). 
"Mullet";  Ohub  Sucker. 

CyprintM  auettta  lAc^p^de,  Histoire  Naturelle  des  Poiuona,  v.  606, 1803;  South  OnrolinA. 
Moxoatoma  chlonoum,  Cope.  18706. 468;  Neuae  River. 

BritnyMon  ntcetta.  Jordan.  18806. 128.  132;  Neuae  and  Cape  Fear  rivera.    Smith,  1803a,  104;  Edenton  Bay. 
Evermann  Sc  Cox.  1806. 304;  Neiaae  River.    Jordan  A  Evermann,  1806, 185,  pL  zxzvi,  fie.  80. 

Diagnosis. — ^Body  oblong,  compressed,  back  elevated,  depth  .33  total  length;  head 
rather  short,  its  length  .25  total  body  length;  space  between  eyes  broad;  mouth  small,  pro- 
tractile; eye  .20  to  .25  length  of  head;  dorsal  fin  short,  high,  the  rays  12  to  15  in  number;  anal 
rays  7;  caudal  slightly  forked;  scales  closely  overlapping,  rather  large,  35  to  40  in  lateral 
series,  13  to  15  in  transverse  series.  Color:  variable  with  age  and  environment;  adults  light 
brown  above,  pale  below,  usually  with  pale  longitudinal  streaks  along  scales,  a  bronse  or 
coppery  sheen  over  all;  young  with  black  lateral  band,  becoming  broken  into  blotches  and 
forming  transverse  bands,  these  disappearing  with  age;  males  in  spring  with  several  large  tubei^ 
cles  on  each  side  of  snout,     {sucetta,  from  the  French  sucet,  sucker.) 

This  handsome  and  well  marked  species  is  abundant  in  the  Great  Lakes, 
the  Mississippi  Valley,  and  seaboard  streams  from  Virginia  to  Texas;  a  northern 
variety  (oblongiLs)  ranges  from  Virginia  to  Maine.  The  species  probably  inhabits 
all  the  North  Carolina  streams  flowing  into  the  Atlantic,  and  is  known  from 
Albemarle  Sound,  the  Neuse  River,  and  Cape  Fear  River.     It  is  common  in  the 
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Neuse  from  Goldsboro  upward,  and  has  also  been  found  in  the  lower  Neuse  at 
Kinston,  where  in  1876  and  1883  J.  W.  Milner  collected  specimens  now  in  the 
National  Museum,  In  June,  1905,  Mr.  C.  S.  Brimley  obtained  several  specimens 
in  Lake  Ellis,  Craven  County;  these  are  now  in  the  State  Museum  at  Ralegh. 
It  has  no  distinctive  name  in  North  Carolina,  and  is  called  ^mply  "mullet". 
The  maximum  length  is  about  10  inches. 


Fig.  22.    Crcb  Sucxbs.    Brimyton  tuettta. 


Genu  MIHYTREMA  Jordan.  Spotted  Suck«n. 
Intermediate  between  Erimyzon  and  Moxostoma;  form  elongate;  mouth 
inferior,  horizontal,  upper  lip  large,  lower  lip  small,  v-  shaped,  withfolds;  gill- 
rakers  long;  scales  large;  lateral  line  absent  in  young,  interrupted  in  adult;  dorsal 
and  anal  fins  short  and  high,  caudal  slightly  forked.  One  species,  of  moderate 
size.     {Minylrema,  reduced  aperture,  in  allusion  to  imperfect  lateral  line.) 

45.  UINYTREMA  UELANOP8  (Ra&nesqu«). 
"Black  Wintor  Sucker";  Spotted  Sucker;  Winter  Sucker. 

ColMfMiHitmiliHujiaRafiDHqua,  IchthyolaciaOhieiuu.  57,1820;  Ohio  River, 

jrinv<i'*ina*wlaiiapi,  Jordu,  ISSM.  132;  Hkw  Kivar,  tributary  of  Capt  Fmt  River.    Jordan  A  Evarmuin, 
18W,  IST.pl.  ixxvi.SsM. 

DiAONOSiB. — Depth  about  .25  length,  greater  in  adults  than  in  young;  head  rather  lesa 
than  .33  total  Length;  eye  Hmall,  .16  to  .20  length  of  bead;  doreal  rays  12,  anal  rays  7;  aealee 
large,  44  to  48  in  lengthwise  series,  12  to  14  in  crosswise  series.  Color:  dusky  above,  pale 
below  with  brassy  luster;  a  black  spot  at  base  of  each  scale  along  sides  of  body  forming  dis- 
tinct lines;  a  black  spot  on  back  behind  dorsal  fin;  old  males  in  spring  with  tuberclea  on  head. 
(mdajiopa,  having  a  black  appearance.) 

While  this  sucker  has  a  wide  range,  extending  from  the  Great  Lakes  to 
Texas,  it  is  a  rare  species  in  North  Carolina.  It  is  known  from  Reedy  Fork  of 
HawKiver,  a  tributary  of  Cape  Fear  River,  at  a  point  II  miles  northeast  of 
Greensboro,  where  two  specimens  were  obtained  by  Dr.  Jordan  in  1888  and 
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where  the  fish  is  called  "  black  winter  sucker".  The  U.  S.  National  Museum  has 
four  specimens  from  Neuse  River  at  Kinston,  collected  by  J.  W.  Milner  in  1875, 
and  another  from  Cape  Fear  River  collected  by  Marshall  McDonald  in  1880. 
The  fish  reaches  a  length  of  IS  mches. 


.  Fig.  23.    Spotted  Sdckeh.    Minytrema  mdaru>}ii. 


Goiiu  MOXOSTOHA  RafliiMqD*.  Red-bonei. 
A  numerous  genus  of  large-sized  suckers  found  all  over  the  United  States 
east  of  Rocky  Mountains.  The  elongate  body  is  more  or  less  compressed  and  the 
back  elevated;  size  of  head,  mouth,  and  eye  variable;  lips  well  developed,  with 
transverse  folds;  gill-rakers  long  and  weak;  scales  large;  dorsal  fin  rather  long 
and  high,  in  about  middle  of  body;  anal  fin  short  and  high;  caudal  large  and 
well  forked.  The  genus  is  more  numerously  represented  in  North  Carolina  than 
in  any  other  state,  and  some  of  the  nominal  species  are  difiicult  to  distinguish 
and  are  perhaps  not  distinct.  Following  are  some  of  the  characters  by  which 
the  species  may  be  separated,  according  to  Cope  and  Jordan  &   Evennann: 

Key  to  the  North  Carolina  tpeciet  of  red-hortet, 
t.  Labial  folds  broken  up  into  conspicuous  papills-  mouth  very  souill;  snout  projecting;  dorsal 

raj^  12  to  14 papiUotum. 

ii.  Labial  folds  not  broken  up  into  distinct  papillie. 

a.  Dorsal  fin  long,  with  15  to  18  rays;  lower  lip  v-shaped-  mouth  quite  small.  .  .coUaptum. 
aa.  Dorsal  fin  shorter,  with  10  to  14  or  15  rays. 

b.  Lower  lip  narrow,  infolded,  v-shapcd,  with  distinct  median  crease  in  which  the  halves 

c.  Body  elongate,  sub  cylindrical,   httle  compressed;  snout  truncate pidienae. 

ce.  Body  compiesaed,  back  elevated,  muzzle  projecting  beyond  very  small   mouth. 


bb.  Lower  lip  thin,  forming  a  narrow,  crescent>4haped  border  around  mandible. 

d.  Head  small,  .20  total  length;  snout  prominent;  doisal  rays  12  to  14 album. 

dd.  Head  larger,  .25  total  length;  enout  not  projecting;  dorsal  rays  14  or  15. 

Ihalatrinum. 
bbh.  Ijower  lip  full,  truncate  behind,  not  distinctly  v-shaped  or  u-shaped. 

e.  Dorsal  fin  moderate,  rays  usually  13  (12  to  14);  body  more  or  less  compressed. 
/.  Lobes  of  caudal  fin  approximately  the  same  length. 

g.  Dorsal  fin  with  free  margin  nearly  straight;  lower  fins  always  red  in  life. 

h.  Body  elongate,  back  little  elcvat<>d    aurtolum. 

hh.  Body  stout,  back  much  elevated ro6u*tum. 

gg-  Dorsal  fin  with  free  margin  concave;  lower  fins  pale. 
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t.  Head  moderate;  back  not  elevated macroUpidotum, 

u.  Head  very  short  and  blunt;  bade  elevated craasUabre, 

ff.  Upper  lobe  of  caudal  fin  more  or  less  produced  and  falcate;  head  short;  snout  much 

projecting;  mouth  small;  first  dorsal  rays  produced  convM. 

ee.  Dorsal  mi  short,  rays  10  to  12;  body  elongate,  subcylindrioLl  or  slightly  compressed. 
;.  Scales  50  in  lateral  series,  18  before  don^  fin;  color  plain  brownish,  tips  of  dorsal 

and  caudal  fins  dusk^ rupiacariea. 

;;.  Scales 43  in  lateral  series,  15  before  dorsal  fin;  series  of  streaks  along  sides,  tips  of 
dorsal  and  caudal  fins  black cervinum. 

(Moxostama,  sucking-mouth.) 

46.  MOXOSTOMA  PAPILLOSUM   (Oope). 
"Red-horse":  "Shiner";  White  Mullet. 


Ptvehoticmui  jMpOIomu  Cope,  18706.  470;  CaUwba  and  Tadkin  riven.    Jordan,  1878, 134;  North  Carolina. 
Maxoatoma  papiUowm,  Jordan.  18896. 125, 128, 131 ,  136;  Tar,  Neuee,  Cape  Fear,  and  Catawba  rivers.     Ever- 
nuum  Sc  Cox,  1896,  305;  Neuse  River  near  Raleigh.    Jcmian  A  Evermann,  1896, 189. 

DiAQNOSiB.— Body  deeper  than  thick,  dorsal  outline  not  elevated,  depth  contained  4  to 
4.5  times  in  total  length;  head  elongate,  not  more  than  .25  total  length;  muszle  truncate  in 
profile,  the  upper  lip  hanging  free,  the  lower  deeply  incised  behind  so  as  to  be  v-shaped;  both 
lips  finely  granular,  not  plicate;  top  of  head  flat;  scales  large,  42  ip  lengthwise  series,  6+  5  in 
crosswise  series;  dorsal  rays  12.  Color:  silvery  white,  except  some  blackish  shades  at  the 
bases  of  the  scales  of  the  dorsal  region;  fins  in  life  pure  white.    (papUlotum,  full  of  papillsB.) 

This  sucker,  which  is  one  of  the  commonest  species  found  in  North  Carolina, 
ranges  from  the  Dismal  Swamp  to  Cape  Fear  River,  and  thence  to  Georgia.  Dr. 
Jordan  reported  it  as  common  in  Tar  River  near  Rocky  Mount ;  in  Neuse  River  near 
Raleigh;  in  Little  River  near  Goldsboro;  in  Haw  River  near  Greensboro;  and  in 
Catawba  River  at  Morgantown.  Specimens  from  Neuse  River  at  Kinston, 
collected  by  J.  W.  Milner,  are  in  the  U.  S.  National  Museum. 

According  to  Cope,  in  1869  this  species  was  quite  abundant  in  the  Catawba 
and  Yadkin  rivers,  and  was  highly  valued  by  the  inhabitants  as  an  article  of  food, 
being  regarded  as  the  best  of  the  suckers.  It  was  less  frequently  caught  on  a 
hook  than  some  other  species,  but  in  autumn  it  ran  into  the  weirs  in  considerable 
numbers.  The  fishermen  of  that  section  called  it  "shiner".  The  largest  speci- 
mens Cope  found  were  only  1  foot  long  and  weighed  a  pound;  Jordan,  however, 
collected  examples  18  inches  long  and  weighing  upwards  of  3  pounds. 

47.  MOXOSTOMA  OOLLAPSUM  (Oope). 
' '  Sucking  Mullet' ' ;  Small-mouthed  Red-horse. 

Ptyeko§l&mu$  eoOapnu  Cope.  1870&,  471;  Neuse,  Yadkin  and  Catawba  rivers. 
fCatoatomuM  aniaunu  Rafinesque.  Ichthyologia  Ohiensis,  64, 1820;  Ohio  River. 
Mu*o$ioma  Mictfum,  Jordan,  1878, 132;  Neuse,  Yadkin,  and  Catawba  riven  (after  Cope). 
Moxottoma  amturum.  Smith,  1893a,  108;  Roanoke  River. 
Moxottama  eottap$uin,  Jordan  Sc  Evermann,  1896, 100. 

DiAaNGSis. — ^Body  rather  stout,  compressed,  back  elevated,  the  depth  contained  3.33 
times  in  total  length;  head  short,  small,  conic,  broad  and  flat  above,  its  length  .25  of  total 
length;  mouth  small,  lips  plicate,  muzzle  truncate  and  overhanging  the  mouth;  eye  in  middle 
of  side  of  head,  .25  length  of  head,  twice  length  of  snout,  and  .66  width  of  interorbital  space; 
dorsal  fin  long,  free  edge  straight,  its  base  .83  length  of  head,  rays  15:  caudal  lobes  subequal; 


78  FISHB8  OF  NORTH  CAROLINA. 

scales  42  in  longitudinal  series,  11  in  transverse  series.  Color:  silvery,  dusky  above,  whitish 
below;  dorsal  and  caudal  membranes  blackish,  other  fins  pale;  "inferior  fins  all  orange"  (Cope). 
(coUapgum,  flattened  sidewise.) 

This  species  is  found  only  in  the  lowland  streams  in  North  Carolina.  Cope's 
type  specimens  were  only  a  foot  long,  but  he  saw  specimens  from  Catawba 
River  of  3  and  4  pounds  weight.  He  reported  it  as  immensely  numerous,  and  as 
caught  in  weir  traps  in  spring  and  autumn;  as  a  food  fish  it  is  inferior  to  Mox- 
ostoma  papillosum f  "but  it  is  not  at  all  to  be  rejected''. 

This  appears  to  be  the  species  of  which  numerous  specimens  were  observed 
by  the  writer  at  the  seining  beaches  in  Roanoke  River  near  Plymouth  in  April, 
1892.  The  largest  examples  seen  were  10  inches  long.  From  Moxostoma 
crassilabre,  which  was  abundant  at  the  same  time  and  place,  it  was  easily 
distinguishable  by  the  absence  of  dark  spots  at  the  bases  of  scales,  by  the 
straight  margin  of  the  dorsal  fin,  etc.  This  fish  is  possibly  identical  with 
Moxostoma  anisurum  (Rafinesque)  from  the  Ohio  valley  and  Great  Lakes. 

48.  MOXOSTOMA  PIDIENSE  (Oope). 

Sucker. 

Piveho$Umu»  pidietma  Cope,  1870b,  471;  Yadkin  River. 
Moxottoma  jridienM,  Jordan  A  Evermann,  1896.  101. 

Diagnosis. — ^Form  cylindric,  little  compressed;  head  long,  contained  4.5  times  in  total 
length;  muzzle  truncate;  eye  small;  dorsal  rays  12.  Color:  light  brownish  yellow,  fins  light 
red.     {jndienaef  inhabiting  the  Pedee.) 

This  species  is  named  after  the  Pedee  River,  of  which  the  Yadkin  is  a  tribu- 
tary, and  is  known  only  from  that  stream.  It  is  a  small,  rare  species  (10  inches 
long),  and  is  known  only  from  Cope's  description  of  a  few  specimens  he 
obtained  from  traps. 

49.  MOXOSTOMA  OOREQONUS  (Oope). 

"Blue  Mullet". 

PtifcKoticmuM  oartQcnut  Cope,  18706,  472;  Catawba  and  Yadkin  rivers. 
If  ocTotfoma  eortponiM,  Jondan  k.  Evermann.  1896, 191. 

Diagnosis. — Body  fusiform,  back  arched;  head  very  small,  .20  total  length;  muzzle 
regularly  oonic,  projecting  far  beyond  mouth;  mouth  very  small,  but  little  protractile;  ejre 
large,  .25  to  .33  length  of  head;  dorsal  rays  14.  Color:  silvery,  scales  shaded  with  leaden 
above  and  with  black  pigment  at  their  bases,  giving  a  dusky  hue  to  whole;  belly  and  inferior 
fins  pure  white.     (core^oniM,  the  white-fish,  in  allusion  to  the  shape.) 

Cope  found  this  fish  very  abundant  in  Catawba  and  Yadkin  rivers,  never 
exceeding  a  foot  in  length;  it  was  caught  with  MoxosUyma  coUapsum  and  pidiense 
and  used  for  food,  but  it  was  the  least  valued  of  all  the  species.  At  Morganton 
it  was  known  as  the  ''blue  mullet".  The  species  does  not  appear  to  have  been 
recorded  since  Cope's  time,  although  it  is  a  strongly  marked  fish,  "easily  distin- 
guishable by  its  very  small  head,  with  conic  muzzle,  elevated  arched  back,  minute 
inferior  mouth,  combined  with  small  size'\ 
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50.  liOXOSTOMA  ALBUM  (Oope). 
•*  White  MuUet". 

Ptyehotlomv  aOnu  Cope,  1870b,  472;  CaUwba  River. 
AfyrMtoma  dUmm,  Jordan,  1878. 130;  Kinston  (Neuae  River). 
Moxoatoma  album,  Jordan  A  Evennaiin,  1896, 191. 

DiAQNOSK. — Fonn  eUiptical,  somewhat  compressed,  back  slightly  elevated,  depth  con- 
tained about  3.3  times  in  total  length;  head  small,  short,  broad,  .20  length;  muzzle  prominent 
but  less  so  than  in  JIf .  coUapsum;  mouth  moderate,  lower  lip  a  narrow  crescent  following  the 
edge  of  the  mandible,  not  folding  in  median  line;  dorsal  fin  high,  rays  12  to  14;  caudal  deeply 
forked.    Color:  very  pale,  lower  fins  white,     (album,  white.) 

C!ope's  note  regarding  this  fish  is:  ''In  size  this  species  is  one  of  the  largest, 
reaching  4  pounds  and  over.  It  is  much  valued  by  the  people  living  in  the 
neighborhood  of  the  Catawba  River,  North  Carolina,  as  an  article  of  food.  They 
call  it  the  'white  mullet'.  I  have  not  seen  it  in  the  Yadkin  or  any  other  river". 
The  U.  S.  National  Museum  has  specimens  from  the  Neuse  River  at  Kinston  col- 
lected by  J.  W.  Milner  and  from  unknown  localities  in  North  Carolina  obtained 
by  Dr.  G.  B.  Goode  in  the  Washington  (D.  C.)  market.  This  may  be  the  species 
called  "white-fish"  by  Lawson  (1709)  and  thus  referred  to  by  him: 

The  white-fish  are  very  large;  some  being  two  foot  and  a  half  long  and  more.  They 
are  found  a  great  way  up  in  the  freshes  of  the  rivers;  and  are  firm  meat,  and  an  extra- 
ordinary well-relish'd  fish. 

51.  MOXOSTOMA  THALASSINUM  (Oope). 

Sucker. 

Pilfeho$iomu»  tkala9iinui  Cope,  18706.  472;  Yadkin  River. 
Moxotioma  thaUutinum,  Jordan  A  Evermann,  1S96. 101. 

Diagnosis. — Similar  to  Moxosioma  coUapaum,  but  differing  in  shape  of  lower  lip,  which  is 
narrowly  cresoentric;  fusiform,  back  elevated;  head  elongate,  flat  above,  .25  total  length; 
muzzle  not  very  prominent,  mouth  small;  dorsal  rays  14  or  15.  Color:  sea  green  above,  white 
below:  fins  white,     {thalaatinum,  sea  green.) 

This  is  one  of  the  largest  suckers,  exceeding  5  pounds  in  weight,  according  to 
Cope.  It  was  reported  to  be  abundant  in  the  Yadkin  and  used  for  food,  but 
nothmg  further  is  known  about  it. 

62.  MOXOSTOMA  AUREOLUM  (LeSueur). 
"Red-horse";  "White  Sucker". 

Catottamut  aureolu9  LeSueur,  Journal  Academy  of  Natural  Sciences  of  Philadelphia,  i,  06,  1817;  Lake  Erie. 
PtyeKotlomut  erythurut.  Cope.  1870b,  474;  French  Broad  River  (Tennesaee). 
Moxotloma  dttquetnei,  Jordan.  1880b,  150. 161 ;  French  Broad  Biver. 
Moxo$tofna  aunolum,  Jordan  A  Evermann.  1806. 102. 

DiAGirosis. — Form  stout  or  moderately  elongate;  head  long,  blunt,  broad  and  flat  above, 
.20  to  .25  total  length;  mouth  large,  lips  full;  snout  blimt,  projecting;  eye  large;  dorsal  rays  12 
to  14,  free  edge  nearly  strught,  longest  ray  shorter  than  head;  scales  large,  45  in  lateral  series. 
Color:  gray,  greenish  or  rosy  above,  sides  silvery,  fins  orange  in  adults,     (aureolum,  golden.) 

An  abundant  species,  ranging  from  Lake  Ontario  and  Lake  Michigan  south 
to  Arkansas^  Georgia^  and  North  Carolina.    In  North  Carolina  this  sucker  occurs 
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only  in  those  streams  tributary  to  the  Ohio.  Jordan  found  the  young  not  rare  in 
French  Broad  River  and  Spring  Creek  at  Hot  Springs.  It  is  a  food  fish  of  that 
section,  under  the  name  of  "white  sucker".  Cope  noticed  it  in  French  Broad 
River  in  Tennessee,  where  examples  weighing  12  pounds  were  reported. 

58.  MOXOSTOMA  ROBUSTUli  (Oope). 

"Red-horse". 

Ptudu>ttamu$  rcHnulut  Cope,  1870b.  473;  Yadkin  River. 
Moxotloma  robtuiutn,  Jordan  A  Evermann,  1896, 193. 

Diagnosis. — Form  very  short  and  stout,  compressed,  the  back  elevated;  head  short,  deep, 
contained  4  or  4.5  times  in  total  length;  muzzle  not  prominent,  truncate;  lower  lip  very  large 
and  full,  entirely  covering  space  between  rami  of  jaw;  eye  .20  to  .25  length  of  head;  dorsal  fin 
short,  free  margin  straight,  rays  12.  Color:  smoky  or  clouded  above,  mingled  with  golden 
reflections,  sides  similar;  yellowish  below;  dorsal,  caudal  and  anal  fins  dark  crimson.  (ro6ii«- 
tum,  robust.) 

No  one  seems  to  have  recorded  the  capture  of  this  species  except  Cope. 
He  found  it  only  in  the  Yadkin,  and  reported  it  to  be  highly  valued  for  the  table 
by  people  living  along  the  river.  It  was  taken  in  spring-nets  and  weirs.  The 
weight  attained  is  6  pounds  or  more.  This  species  is  perhaps  identical  with 
Moxostoma  aureolum, 

^  54.  liOXOSTOMA  MAOROLEPIDOTUM  (LeSueur). 

Red-horse. 

Cato^omtu  maeroUpidohu  LeSueur,  Journal  Academy  of  Natural  Sciences  of  Philadelphia,  i,  04, 1817;  Delawara 

River. 
PtyehottomuM  laehrymalU,  Cope,  1870b.  474;  Neiaae  River  at  New  Bern. 
Moxottcma  maeroUpidoiumt  Jordan  A  Evermann,  1806, 103. 

Diagnosis. — ^Body  compressed,  back  gently  arched,  the  depth  more  than  .25  length; 
head  stout,  of  moderate  length;  mouth  large,  lips  large  and  thick,  inferior  lip  with  concave 
posterior  margin;  eye  about  .5  width  of  interorbital  space  and  .6  length  of  snout;  dorsal  margin 
slightly  concave,  the  rays  12  or  13;  44  to  46  scales  in  lateral  series.  Color:  dull  reddish-brown, 
scales  dusky  at  base,  fins  pale,     (macrolepidotum,  large-scaled.) 

Inhabits  lowland  streams  from  New  Jersey  to  North  Carolina.  Jordan  & 
Evermann  regard  Cope's  Ptychostomus  lachrymalis  from  the  Neuse  at  New  Bern 
as  being  the  same  as  this  species.     It  grows  to  a  length  of  18  inches. 

55.  MOXOSTOMA  ORASSILABRE    (Oope). 

*' Red-horse'';  ''Red-horse  MuUet";  '^Sucker  MuUet";  "Trout  Sucker"; 
Golden  Mullet";  "Oolden-finned  MuUet";  '^Horse-fish";  **Redfin";  ''MuUet". 


<( 


PtycKottomtu  erauUabris  Cope,  18706,  477;  Neuse  River  near  Raleigh. 

Moxottama  erasailabre,  Jordan,  18896, 128;  Little  River  at  Ooldsboro.    Smith,  1803a,  104, 108;  Edenton  Ba^ 
and  Roanoke  River  at  Plymouth  and  Weldon.    Jordan  A  Evermann.  1806,  104. 

Diagnosis. — Body  compressed,  back  elevated,  depth  contained  3.5  times  in  length; 
head  very  small,  broad  above,  .20  total  length;  snout  blunt,  overhanging  the  mouth;  mouth 
of  moderate  size,  the  lower  lip  truncate  behind  and  finely  papillose;  eye  contained  4.5  tames  in 
length  of  head,  2.33  times  in  interorbital  space  and  1.5  times  in  snout;  dorsal  fin  with  free 
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border  deeply  incised,  rays  12  or  13,  longest  ray  longer  than  head  and  base  of  fin;  caudal  lobes 
equal;  scales  45  in  lateral  series,  10  or  11  in  transverse  series.  Color:  generally  pale  yellowish- 
red,  dusky  above,  lighter  beneath,  with  silvery  reflections;  each  scale  above  the  lateral  line 
with  a  black  spot  at  base  of  exposed  part;  lower  fins  pale  orange  or  red,  dorsal  membrane 
black.  (Description  of  15~inch  specimen  from  Edenton  Bay,  April,  1902.)  (crasailabre, 
thick-lipped.) 

Since  Cope  described  this  species  from  Neuse  River  near  Raleigh,  it  had  not 
been  met  with  until  1888,  when  Jordan  found  one  specimen  in  Little  River,  a 
tributary  of  the  Neuse,  at  Goldsboro.  In  1892  the  writer  observed  it  in  Edenton 
Bay  and  Roanoke  River.  It  is  abundant  in  the  Albemarle  region,  and  the  larger 
fish  have  considerable  market  value.  It  is  caught  in  spring,  in  seines  and  pound 
nets,  with  shad  and  alewives,  and  appears  to  be  ascending  the  rivers  with  those 
species.     Fish  from  8  to  20  inches  long  were  observed. 

All  of  the  common  names  before  given  were  heard  by  the  writer.  "Golden 
mullet"  and  "golden-finned  mullet"  are  trade  names  in  use  at  Edenton,  Eliza- 
beth City,  and  other  places  on  the  sound.  The  smaller  fish,  with  plain  colors, 
are  called  "sucking  mullet"  and  "trout  sucker".  At  Plymouth  the  name  "red- 
horse"  is  applied  to  the  largest  fish.  The  names  "mullet",  "redfin",  and 
"horse-fish",  heard  at  Weldon,  are  doubtless  given  also  to  other  suckers. 

66.fMOXOSTOMA  OONUS  (Oope). 

Sucker. 

Ptyehoalcmui  eomu  Cope,  18706. 478;  Yadkin  River. 

Moxo&toma  ootiiM,  Jordan,  1880b,  128;  Little  River  at  Goldsboro.    Jordan  Sc  Evennann,  1806.  106. 

Diagnosis. — Body  much  compressed,  the  back  elevated;  head  small,  conic;  eye  large; 
mouth  exceedingly  small,  lower  lip  truncate  behind;  snout  conic,  much  produced;  dorsal  rays 
14.  Color:  smoky  above,  the  scales  with  black  bases;  below  white;  dorsal  fin  dusky,  inferior  fins 
white.     (oontM,  cone,  in  allusion  to  shape  of  snout.) 

Cope  found  thi^  species  numerous  in  Yadkin  River,  where  it  was  taken  in 
large  numbers  with  other  suckers.  Jordan  took  a  single  young  specimen  in 
Little  River. 

57.  MOXOSTOMA  RUPISOARTES  Jordan  &  Jenkins. 
"Jumping  Mullet";  Jump-rocks. 

PfydboatomtM  eervinua  Cope.  1870b,  478  (in  part);  Catawba  River. 

Moxoaicma  rupUeartet  Jordan  A  Jenkins,  in  JorcUn.  1889a,  353;  Catawba  River  and  Bucks  Creek,  North  Car- 
olina; also  varioiM  rivers  in  South  Carolina  and  Qeorffia.  Jordan,  18896, 137;  Catawba  River  near  Marion, 
Johns  River  near  Mors^ntown,  and  Bucks  Creek  at  Pleasant  Garden.  Jordan  A  Evennann,  1896,  196. 
pi.  zzxvii,  fig.  93.  .   , 

Diagnosis. — Body  long  and  low,  depth  contained  5.5  to  6  times  in  length;  head  very 
short,  broad,  flat  above,  a  little  more  than  .2  length;  snout  blmit,  projecting  beyond  mouth; 
lips  full,  the  folds  somewhat  broken  into  papilbe;  scales  rather  small,  50  in  lateral  series;  dorsal 
fin  low  and  small,  free  margin  concave,  rays  11,  first  ray  .66  length  of  head;  caudal  short, 
lunate,  lobes  blunt;  pectorals  long;  anal  rays  8.  Color:  dark  olive  brown,  becoming  paler 
below;  young  with  pale  lateral  streaks;  a  faint  dark  spot  above  pectoral;  tips  of  dorsal  and 
caudal  dusky.     (rupiscarteSf  rock-jumper.) 
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This  species  is  abundant  in  the  large  tributaries  of  the  Santee  and  extends 
its  range  aa  f ar  as  the  Chattahoochee.  It  att^ns  a  large  size,  and  is  most  com- 
mon about  rocks  and  in  rapids.  It  appears  to  have  been  confounded  with 
Moxostoma  cervinum.  Under  the  latter  name  Cope  refers  to  this  fish  in  the 
Catawba,  stating  that  it  does  not  exceed  a  foot  in  length,  is  but  little  valued 
as  food,  and  is  called  by  the  fisherman  "jumping  mullet  "because  of  its  peculiar 
habit  of  leaping  from  the  water.  Jordan  heard  the  name  "jump-rocks"  in 
Georpa. 


Fig.  24.     Sucker;  Juup-^ockb.     Moxostoma  rapiacartet. 


68.  UOXOSTOUA  OEB.VINUU  (Oope). 
Rsd-horsA. 

Ttrtt^ut  arniiiu  Cop*,  Jounial  Anduny  of  Nktonl  Sdenota  of  Philaddphim,  IS6S,  23fi.  pi.  24,  Sg.  3;  Rouoke 

■nd  jAmflA  riven,  Vuniaik. 
PtyduHtomu*  otrnKtu,  Cape,  18706.  t7S:  SiKUiakB  Rivw.  Norih  Cuolina  tui  ViriiniB. 
Moxintima  Mrnnun,  Jonlu.  18SM,  IZG,  130;  Tu  mnd  Neiue  riven.     EvmiuuiD  A  Cox.  ISM,  30Si  NsuM 

River.     JottjAn  4  EvBrmfton,  1899,  Ifi7. 

DuoKosis. — Fonn  elongate,  cylindrical;  head  very  abort,  .2  total  length;  mouth  laige, 
lipe  thick,  strongly  plicate;  eye  small;  fuiB  very  small,  dorul  rays  10  to  12,  free  margin  atrught, 
longest  ray  lees  than  head;  scales,  43  in  lengthwise  series,  11  in  croMwiae  series.  Color: 
yellowish  brown  or  greenish  brown  above  ("emerald  green  after  death",  Ckipe),  a  pale  blotch 
on  each  scale  forming  lengthwise  streaks;  back  oCten  marked  by  dark  transverse  shades  or 
blotches;  fins  brownish  or  slightly  reddish,  dorsal  and  caudal  with  inky  black  tips,  (aem'num, 
fawn-colored.) 

This  species  is  known  only  from  Roanoke,  Tar,  and  Neuse  rivers.  Cope 
attributed  the  species  to  Catawba  River,  but  according  to  Jordan  the  Catawba 
fish  is  Moxostoma  rupiscartes.  The  species  is  reported  as  common  in  Tar  and 
Neuse  rivers.  Its  size  is  small,  probably  never  more  than  a  foot  in  length  and 
often  not  exceeding  4  to  6  inches. 

Oenus  PLACOPHARYHX  Cope.  Big-jawed  Suckers. 
Similar  to  Moxostoma  but  with  the  pharyngeal  bones  much  larger  and 
stouter  and  with  teeth  less  numerous  and  larger,  those  on  lower  part  of  bones 
from  6  to  10  in  number,  cylindrical,  and  with  a  broad  grinding  surface.  Mouth 
large,  oblique;  tips  thick.  One  species,  of  large  size.  (Placopharynx,  broad- 
throated.) 


SYSTEMATIC  CATALOGUE  OF  FISHES.  83 

59.  PLAOOPHARYNX  DUQXJESNII  (LeSueur). 

"Red-horse". 

ColotfomiM  duqiutnit  LeSueur,  Journal  Ae»deaxy  Natural  Sciences  Riiladelphia,  i,  105.  1817;  Ohio  River. 
Plaafphaiynx  earinaiut,  Jordan,  1878, 108;  French  Broad  River.    Jordan,  18806, 161;  French  Broad  River. 
Plaeopharynxdnquetnii,  Jwdan  A  Everman,  1896, 108.  pi.  zxxiii.  fig.  82. 

Diagnosis. — ^Form  rather  short,  somewhat  compressed,  the  depth  of  body  more  than  .25 
total  length;  head  large,  broad,  flat,  .25  total  length;  eye  small,  posterior  to  middle  of  side  of 
head;  mouth  large,  upper  jaw  oblique,  the  plicated  lips  protractile  forward  and  downward; 
dorsal  rays  12  or  13,  the  free  edge  concave;  upper  caudal  lobe  longer  and  narrower  than  lower; 
scales  45  in  lengthwise  series,  12  in  crosswise  series.  Color:  dark  green  above,  sides  brassy; 
lower  fins  and  caudal  orange  red.    (Named  after  Ft.  Duquesne,  now  Pittsburg.) 

This  sucker  ranges  from  the  Great  Lakes  region  to  Arkansas  and  North 
Carolina.  In  the  latter  state  it  inhabits  only  the  French  Broad  and  tributaries. 
Jordan  (1878)  states  that  he  collected  numerous  large  specimens  in  the  French 
Broad  River,  at  Wolf  Creek  and  other  localities  in  North  Carolina,  where  it  is  the 
most  abundant  member  of  the  family,  known  to  all  fishermen  as  the  "  red- 
horse ''.  He  also  records  (1889b)  that  'Marge  numbers  run  in  the  French  Broad 
in  June".    The  fish  reaches  a  length  of  2.5  feet. 

Family  CYPRINID^.    The  Minnows  and  Carps. 

This  very  numerous  and  important  family  contains  many  well  known  fresh- 
water fishes,  although  only  a  few  are  of  sufficient  size  to  make  them  of  economic 
value.  In  North  Carolina,  as  in  most  other  parts  of  the  country,  these  fishes  are 
almost  invariably  represented  in  the  catch  of  youthful  anglers.  They  are  for  the 
most  part  defenceless,  harmless  species,  and  their  principal  value  is  as  food  for 
other  fishes.  Following  are  the  leading  anatomical  characters  of  the  family  as 
represented  in  North  America:  Body  more  or  less  elongate,  compressed  or 
rounded;  margin  of  the  upper  jaw  formed  only  by  the  premaxillary  bones;  lower 
phar3mgeal  bones  supporting  1  to  3  series  of  teeth,  which  are  few  in  number  and 
may  dififer  in  number  on  the  two  sides;  body  scaly,  head  naked;  barbels  usually 
absent,  but  if  present  small  and  2  or  4  in  number;  gills  4  in  number,  gill-membranes 
joined  to  the  isthmus;  pseudobranchise  present;  branchiostegals  3  in  number; 
dorsal  fin  short;  ventral  fins  abdominal;  air-bladder  comparatively  large; 
stomach  a  simple  dilatation  of  intestine,  without  appendages;  coloration  mostly 
plain.  In  breeding  season  the  males  of  some  species  develop  peculiarities,  such 
as  tubercles  on  head  and  body  and  pigmentation  of  fins  and  body,  the  pigment 
usually  red  but  sometimes  glistening  white,  yellow,  or  black.  All  of  our  species 
are  oviparous.  Some  forms  subsist  on  vegetable  matter,  some  on  animal 
matter,  and  a  few  are  predaceous.  > 

This  family  includes  a  number  of  foreign  fishes  (the  carp,  the  gold-fish,  the 
tench,  and  the  golden  ide  or  orf)  which  have  been  introduced  into  American 
waters;  some  have  become  wild,  while  others  are  as  yet  found  chiefly  in  aquaria, 
fountains,  and  private  ponds. 

Many  of  the  genera  and  species  of  minnows  are  very  similar,  so  that  their 
identification  is  frequently  difficult;  this  is  especially  the  case  with  the  small  forms 
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belonging  in  the  genus  Notropis.    The  number  of  scales  and  the  number  and 
arrangement  of  the  phar3mgeal  teeth  are  important  diagnostic  characters. 

The  pharyngeal  bones  in  the  smaller  species  can  be  removed  by  inserting  a  pin  (or,  better, 
a  small  hook)  though  the  gill  opening  imder  the  shoulder  girdle.  The  teeth  should  be  care- 
fully cleaned  with  a  tooth-brush,  or,  better,  a  jet  of  water,  and  when  diy  may  be  examined  by 
any  small  lens.  In  most  cases  a  principal  row  of  4  or  5  larger  teeth  will  be  found,  in  front  of 
which  is  a  set  of  1  or  2  smaller  ones.  The  two  sides  are  usually,  but  not  always,  symmetri- 
cal. Thus,  "  teeth  2,4 — 5,1"  indicates  two  rows  of  teeth  on  each  side,  on  the  one  side  4  in  the 
principal  row  and  2  in  the  lesser;  on  the  other  side  5  in  the  main  row  and  1  in  the  other.  '  'Teeth 
4^-4"  indicates  a  single  row  of  4  on  each  pharynegeal  bone,  and  so  on.     (Jordan  &.  Evermann.) 

This  family  is  represented  in  North  Carolina  by  9  genera  and  36  species, 
having  more  members  in  this  state  than  any  other  family.  The  following  key 
to  the  genera  must  be  used  in  conjunction  with  the  full  generic  descriptions, 
which  come  in  their  proper  order. 

Key  to  the  North  CaroUna  genera  of  minnows  and  carps* 

t.  Intestine  very  long,  convoluted,  and  surrounding  the  air-bladder;  peritoneum  black;  teeth 

4 — i  or  1,4 — 4,0 Campostoma. 

it.  Air-bladder  not  wrapped  in  folds  of  intestine. 

a.  Alimentary  canal  long,  3  to  10  times  length  of  body;  peritoneum  black;  teeth  4—4  with 

well-developed  grinding  surface Htboonathub. 

aa.  Alimentary  canal  snort,  less  than  twice  length  of  body;  peritoneum  pale;  teeth  in  1  or  2 
rows,  slender,  hooked. 
6.  Teeth  in  main  row  5—5  or  4 — 5. 

c.  Median  line  of  abdomen  behind  ventral  fms  rounded,  scales  passing  over  it;  anal 
base  short. 

d.  A  small  barbel  on  maxillary Sbmotilvs. 

dd.  No  barbel  on  maxillary  Leucibcus. 

cc.  Median  line  of  abdomen  behind  ventral  fins  compressed  to  a  sharp  edge   over 
which  scales  do  not  extend;  anal  base  elongate. 
bb.  Teeth  in  main  row  4— -4,  lesser  row  often  lacking. 
«.  Maxillary  without  barbels. 

/.  Teeth  4—4,  1,4—4,1,  1,4—4,0,  or  2,4—4,2;  lower  jaw  with  lip  thin. 

Notropis. 
//.  Teeth  4—4,  lower  jaw  with  lip  developed  as- a  fleshy  lobe  on  each  side. 

Phknacobius. 
ee.  Maxillary  with  1  or  2  small  barbels  near  extremity. 

g.  Premaxillary  bones  not  protractile,  joined  to  forehead  by  a  broad  frenimi; 
teeth  2,4 — 4,2;  scales  small;  aorsal  fin  posterior. 

Rhinichthts. 

gg.  Premaxillaries  protractile;    teeth  4 — 4,  or  1,4 — 4,1,  or  1,4—4,0;    scales  large; 

dorsal  fin  medium Htbopsis. 

Genus  CAMPOSTOMA  Agassiz.    Stone-rollers. 

Small  American  fishes,  vegetable  feeders,  unique  in  having  the  very  long 
intestine  coiled  many  times  around  the  suspended  air-bladder.  Teeth  4 — 4  or 
1,4 — 4,0,  with  a  grinding  surface,  1  or  2  teeth  having  a  slight  hook;  fins  small, 
dorsal  inserted  over  ventrals,  anal  short.  The  common  name  is  in  allusion  to  the 
habit  of  turning  and  rolling  small  stones,  probably  to  feed  on  the  attached  algae. 
Several  species,  of  which  one  is  common  over  a  large  part  of  eastern  and  central 
sections.     (Campostoma ^  curve-mouthed.) 

*The  introduced  carp  has  become  so  generally  difltributed  and  firmly  established  that  it  may  properly 
be  listed  among  fishes  of  the  state,  and  it  will  be  considered  on  page  105,  after  the  native  species  of  this  family. 
The  genus  (Cyprinus)  is  characterised  by  a  long  dorsal  fin,  a  strong  serrated  spine  at  the  beginning  of  the 
dorsal  and  anal  fins,  4  long  barbels,  and  molar  pharsmgeal  teeth  of  the  formula  1 , 1 ,  3  on  each  side. 
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60.  OAMPOSTOMA  ANOMALUM  (Rafinesque). 
Stoue-roller,  Stone-lugger. 

Rutiltu  anomalua  Rafinesque,  Ichthyolocia  Ohienaiii,  52, 1820;  liokinc  River,  Kentucky. 

Campottoma  ananudum.  Cope,  18706,  466;  French  Broad  and  Catawba  rivers.  Jordan,  18806,  137,  152; 
Catawba  River  and  tributaries,  and  French  Broad  River  and  tributaries.  Bean.  1903.  014;  Cane 
River,  tributary  of  French  Broad  River.    Jordan  A  Evermann,  1806, 205,  pi.  zxxiz.  fig.  05. 

DiAQNOBiB. — Body  rather  stout,  somewhat  compressed,  the  greatest  depth  contained  4  to 
4.5  times  in  total  length;  length  of  head  rather  less  than  .25  total  length;  snout  obtuse,  twice 
length  of  eye;  maxilla  does  not  extend  as  far  as  eye;  dorsal  rays  8;  anal  rays  7  or  8;  scales  49  to 
55  in  lateral  series,  15  or  16  in  transverse  series;  teeth  4—4  or  1,4—4,0.  Color:  brown  above 
with  brassy  luster,  pale  below,  scales  mottled  with  black;  a  dark  vertical  bar  behind  opercle; 
a  dusky  median  crossbar  on  dorsal  and  anal  fins,  these  fins  olivaceous  in  female;  the  male  in 
spring  develops  large  roimded  tubercles  on  head  and  sometimes  over  whole  body,  and  the 
dorsal  and  anal  take  on  a  fiery  red  color,     (anomalumf  extraordinary.) 

This  interesting  species  ranges  from  New  York  to  Wyoming  and  Texas, 
and  in  North  Carolina  occurs  on  both  sides  of  the  Alleghenies,  in  French  Broad 
and  Santee  valleys.  It  has  been  found  to  be  common  in  Catawba  River  near 
Marion,  in  Bucks  Creek  at  Pleasant  Garden,  and  in  Johns  River  near  Morgan- 
town.  In  the  basin  of  French  Broad  River,  it  has  been  reported  as  common  in 
Spring  Creek  at  Hot  Springs,  in  Swannanoa  River  near  Asheville,  and  in  south 
fork  of  Swannanoa  at  Black  Mountain  station. 

The  stone-roller  does  not  exceed  8  inches  in  length,  and  has  no  value  as  food 
for  man.  It  feeds  on  plants,  chiefly  algse,  for  which  its  extremely  long  intestine 
is  adapted. 

Genus  HYBOGNATHUS  Agassiz.    Shiners;  Gudgeoiis. 

Small  herbivorous  fishes  of  silvery  color,  abundant  in  fresh  water  in  eastern 
and  central^  states  and  Mexico;  species  numerous.  Form  elongate,  compressed; 
mouth  nearly  horizontal;  teeth  4 — 4,  with  oblique  grinding  surface;  intestine 
long,  3  to  10  times  length  of  body;  scales  large,  deciduous;  lateral  line  complete; 
fins  small.     One  species  found  in  North  Carolina.     {Hyhognaihus^  swell-jawed.) 

61.  HYBOGNATHUS  NUOHALIS  Agassiz. 
"Olioby";  "Shiner";  "Gudgeon'»;  ''Roach";   Silvery  Minnow;  Smelt. 

HyboffnolAiM  nuehalU  Agaaais,  American  Journal  of  Sciences  and  Arte,  1855,  224;  Quincy,  lUinoio.  Jordan  A 
GUbert,  1879.  368;  Neuae  River  at  Ooldaboro.  Jordan.  18886.  125.  127.  132.  134.  137;  Tar.  Neuae. 
Cape  Fear.  Yadkin,  and  GaUwba  rivers.  Smith.  1803a.  190, 194, 199;  Albemarle  Sound  and  tributaries. 
Evermann  A  Cox.  1896, 305;  Neuae  River  at  Raleiffh.    Jordan  4c  Evermann,  1896, 213. 

tHyboanaiku9  argyritiM,  Cope.  18706. 466;  Catawba  River. 

Diagnosis. — Form  rather  slender,  compressed,  widtb  only  half  depth,  depth  contained  4 
to  4.3  times  in  total  length;  head  rather  short,  tapering,  its  length  rather  less  than  .25  total 
length;  upper  jaw  heavy,  lower  jaw  thin  and  shorter  than  upper,  mouth  small,  angles  not 
extending  as  far  back  as  eyes;  eye  rather  longer  than  snout;  lateral  line  anteriorly  decurved; 
scales  large,  37  to  45  in  lateral  series,  9  in  transverse  series,  13  to  15  before  dorsal  fin;  teeth 
4 — 4,  comparatively  long,  scarcely  hooked;  dorsal  fin  over  ventrals,  rays  7  or  8  (+  2  rudiments); 
anal  fin  with  7  or  8  rays  (+  2  rudiments) ;  caudal  deeply  forked;  intestine  7  to  10  times  length  of 
body.    Color:  olivaceous,  translucent,  sides  silvery,  fins  plain,     (nuchalis,  relating  to  nape.) 
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This  minnow  inhabits  clear  streams  from  New  Jersey  to  Missouri  and  Texas, 
and  is  abundant  in  most  localities.  In  Pasquotank  River  in  April,  1902,  the 
present  writer  found  this  species  numerous,  probably  surpassing  in  abundance 
any  other  fish  of  the  family;  it  was  also  common  in  Albemarle  Sound  near  Eden- 
ton  and  in  Roanoke  River  near  Plymouth.  The  maximimi  length  is  6  to  7  inches, 
but  the  average  is  only  4  inches.  The  fish  feeds  largely  on  minute  water  plants 
and  the  intestine  is  often  enormously  distended  with  vegetable  matter.  It  freely 
takes  the  hook  baited  with  angle-worm  and  is  often  caught  for  food.  It  is 
important  as  food  for  other  fishes,  and  is  a  desirable  bait  for  black  bass  and 
perch. 

G«nna  SEMOTILnS  Kafineaqne.    Homed  Dace;  Fall-fiiliM. 

Large  minnows  with  rather  robust  form,  large  head,  wide  terminal  mouth, 
protractile  upper  jaw,  a  small  barbel  at  posterior  extremity  of  each  maxillary, 
short  alimentary  canal,  complete  lateral  line,  teeth  2,4 — 5,2,  without  grinding 
surface.  Two  species,  one  of  which  inhabits  North  Carolina  waters.  {Semo- 
tUus,  spotted  banner  or  fin.) 


Cwpnnut  otraman/aJiu  HitchiU.  Amsriru  Hoathly  Uicuiua.  ii,  ISIB.  324;  Wallkitl  River. 

SematiiuM  carparalxf.  Cope,  1S706,  4S7;  Fnnch  Broad,  Cfttawb*.  YkdkiD.  Deep,  uid  Neim  river*. 

Stmtliltu  atromaeulatv,  Jordan  I8SW.  12S.  131;  Tar  and  Cape  Fear  rivera     Smith,  18B3a.  lOB;    Soaooka 

River  at  Weldon.     Evenoami  A  Cox,  IBBa,  305;  Neiue  River  Har  Ralsicb,     Jordan  k  Eveimaiin,  ISW. 

222.pl.xl.fis.I00. 


Fig.  25.    HoBHED  Dack.    SemotStu  atromacvlalu*. 

DuoHoeis. — Body  rather  elongate,  back  slightly  elevated,  the  hi^est  pcunt  being  in 
front  of  doraal  fin;  depth  .25  length;  head  very  large,  broad,  more  than  .25  length;  snout  broad, 
mouth  wide,  oblique,  maxillary  extending  to  pupil;  barbel  amsll,  hardly  visible  in  young  fish; 
teeth  2,5 — 1,2;  eye  small,  .2  length  of  head;  scales  48  to  55  in  lengthwise  series,  about  15  in 
crosswise  series;  lateral  line  abruptly  decurved  over  pectorals,  thence  straight  to  tail;  dorsal 
rays  7,  anal  rays  8.  Color:  dull  bluish  above,  white  or  creamy  on  stdea  and  belly;  a  black  or 
dusky  lateral  band,  most  distinct  in  young  and  disappearing  in  large  fish;  a  black  spot  always 
at  anterior  lower  angle  of  dorsal  fin,  this  spot  edged  with  red  in  males;  fins  plain,  the  anal, 
ventral,  and  pectoral  bases  sometimes  pinkish,  and  caudal  yellowish;  males  in  spring  with  nay 
rides  and  coarse  tuberdes  on  snout  (whence  the  common  name  of  honked  dacM.)  (otronKM- 
ulalui,  black-spotted.) 
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The  typical  form  of  this  species  is  found  from  Maine  to  Wyoming  and  from 
Canada  to  Missouri.  Some  North  Carolina  specimens  are  referable  to  the  variety 
thoreauianiLs  of  Jordan,  which  ranges  from  North  Carolina  to  Alabama  and  is 
distinguished  by  a  rather  stouter  body,  larger  scales,  less  distinct  spot  on  dor- 
sal fin,  etc.;  other  examples  are  intermediate.  The  fish  is  widely  distributed 
in  the  state,  being  known  from  the  Roanoke  to  the  Cape  Fear,  chiefly  in  brooks. 
It  is  the  largest  of  the  native  cyprinoids  in  the  state,  and  is  often  the  largest 
fish  in  a  creek  or  brook;  the  usual  length  is  under  a  foot,  but  it  attains  a  con- 
siderably larger  size,  and  specimens  have  been  taken  weighing  4  pounds.  It  is 
a  fair  food  fish,  although  very  bony,  and  is  often  caught  with  hook  and  line. 
It  feeds  on  worms,  moUusks,  small  fish,  and  other  animal  food. 

Genus  LEUCISCUS  Cuvier.    Dace. 

An  old-world  genus  with  numerous  American  representatives,  small  fresh- 
water species  found  in  all  parts  of  the  country.  Form  oblong,  compressed  or 
rounded;  mouth  large,  terminal;  teeth  2,6 — 4,2,  1,5 — 4,2,  or  1,4 — 4,1,  hooked, 
with  or  without  a  narrow  grinding  surface;  lateral  line  decurved,  more  or  less 
complete;  scales  of  small  or  medium  size;  dorsal  fin  placed  posteriorly;  anal 
short  or  long;  intestinal  canal  short;  color  varying,  males  often  brilliant.  One 
species  found  in  North  Carolina.  (Leiiciscits,  ancient  name  for  the  European 
dace,  from  levcus,  white.) 

68.  LEUOISOUS  VANDOISULUS  Ouvier  &  Valenciennes. 

Dace. 

LeucueuM  noiidoMtciiM  Cuvier  A  ValcndenneB,  Histoire  Naturelle  dee  PoiasoiiB,  z'vii.  817, 1S44;  South  CkroUna. 

Jardan  A  Evermann,  1896, 239. 
Clina9tomu9  ooroftniM  Gizmrd,  ProceedincB  Acadflmy  of  Natural  Sciences  of  Philadelphia,  18&d,  212;  Yadkin 

River,  Salem,  N.  C. 
CltnaaUftnuM  aflini;  Cope,  1870b,  494;  Catawba  and  Yadkin  rivers. 
SgiM&'iM  vandoitulu;  Jordan,  1889b,  188;  Bucks  Creek,  tributary  of  Catawba  River. 

Diagnosis. — Body  elongate,  deep,  compressed,  depth  contaiiied  4.33  times  in  length; 
head  large*  more  than  .25  total  length;  mouth  large,  oblique,  lower  jaw  projecting,  maxillary 
extendu]^  as  far  back  as  pupil;  eye  contained  3.5  times  in  length  of  head;  teeth  2,5—5,2  or 
2,5-^,2;  lateral  line  complete;  scales  48  to  55  in  lateral  series;  dorsal  rays  9,  aq^  rays  8. 
Color:  bluish  green  above,  some  scales  darker;  a  dark  lateral  band,  above  which  is  a  pale 
streak;  males  in  spring  with  body  bright  rose-red.  Length,  5  inches.  {vandoiavhUf  from 
vandoise,  French  name  for  a  dace.) 

Ranges  from  Maryland  to  Georgia  in  clear  brooks  on  both  sides  of  the  Alle- 
ghany Mountains.  It  is  abundant  in  the  Catawba  (Bucks  Creek  at  Pleasant 
Garden),  and  is  accredited  by  Cope  to  the  Yadkin  as  well  as  the  Catawba. 
Recently  (1904)  the  species  has  been  recorded  from  Middle  Creek,  a  tribu- 
tary of  the  Little  Tennessee  River  in  Macon  County,  North  Carolina,  examples 
having  been  forwarded  therefrom  to  the  Bureau  of  Fisheries  by  Mr.  D.  P.  Cabe, 
of  Otto. 
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GcDua  nOTEMIOORUS  RcfliiMque.  RiMches. 
A  strongly  marked  genus,  with  body  greatly  compreased  and  very  deep, 
the  dorsal  and  ventral  outlines  being  much  curved;  mouth  small;  teeth  5—5, 
hooked,  having  grinding  surface  with  a  fluted  edge;  scales  large;  lateral  line  very 
markedly  curved;  dorsal  fin  small,  placed  behind  ventrals;  anal  base  long, 
its  rays  rather  numerous;  intestine  short.  One  species,  with  several  varieties. 
{Nolemigonus,  sharp-backed.) 

64.  NOTKUIOONU8  OBYSOLEUOAS  (Hitoblll). 

"Roach";  "Sbiner";  "Shia«r  Sun-Ssh";  "Sbad  Roacli"; 

aold»n  Sbiner;  Bieain;  Dace;  Chub. 

Cypriniu  enMoIdtoH  HilcfaUl.  Report  Fiibn  Now  York,  23, 18U:  Neir  York, 

Stilbt  anurieana.  Cope.  ISTOb.  46S:  CaUwba,  Yulkin.  uid  Neiue  buins. 

NoUmiQonM  ehn/mUucti;  Jordu,  1S8M,  120.  126,  ud  133;  Tar.  Neiue.  ud  Ckpe  Fev  riven.     Smith,  ISOSa. 

101,  IflS.  lea;  Pawiuotuik  Rivsr.  Edenton  Bay.  Rouioka  River  st  Plyniauth  nod  Weldoa. 
f/oletnigmut  crytoleuau.  Evennaiiii  A  Cox,  ISSS.  30G;  Neun  River  neu  Raieiab. 
Abranit  cArvHfeuoK.  Smith.  1001. 134;  Lake  lattuniukeet. 
Abramit  cryttituait.  Jordu  A  Evannuin,  1B96,  2fi0,  pi.  xlv.  £«.  Ill 

DiAQNOBis. — Body  BotoewhAt  elongate,  depth  equal  to  .33  length;  head  small,  compreased. 
uonlc,  rather  leaa  than  .25  length;  eye  .25  length  of  head;  niouth  oblique,  sroall,  upper  jaw  not 
extending  to  front  of  eye;  dorsal  Gnahort,  high,  rays  7  or  8;  anal  rays  13  to  16iQ  North  Carolina 
Hpecimens;  scales  45  to  50  in  lateral  series,  10  above  and  3  below  lateral  line.  Color;  pale 
green,  with  unifonn  golden  luster;  fins  yellowish,  lower  fins  red  or  orange  in  breeding  males 
(and  sometimes  in  females),     (cri/ioleuou.  f^den-white.) 


Fig.  26.    Roach.    NoUmigonva  erytoUueat, 


This  minnow  is  abundant  in  all  parts  of  North  Carolina  east  of  the  moun- 
tains. It  is  one  of  the  best  known  of  the  family,  and  may  be  readily  distin- 
guished by  the  greatly  decurved  lateral  line  and  the  golden  or  brassy  color. 
Cope  reports  it  as  common  in  still  and  sluggish  waters  in  the  basins  of  the 
Catawba,  Yadkin,  and  Neuse;  Jordan  lists  it  from  the  Tar,  Neuse,  and  Cape 
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Fear;  Evermann  &  Cox  report  it  as  excessively  abundant  in  the  vicinity  of 
Raleigh,  especially  in  meadow  ditches  and  isolated  ponds  and  pools.  It  is 
everywhere  abundant  in  the  Albemarle  region,  being  caught  in  large  numbers 
in  pound  nets  and  seines  during  the  shad  season.  Jordan's  specimens  are  referred 
to  the  southern  variety  bosdj  characterized  by  larger  scales  and  more  numer- 
ous anal  rays,  but  some  of  the  Albemarle  Sound  fish  represent  the  typical  form. 
The  largest  example  obtained  by  the  writer  in  Pasquotank  River  in  April,  1902, 
was  7.75  inches  long  in  spawning  condition,  with  ventral  fins  crimson  in  color, 
anal  dull  orange  at  base  with  a  black  margin;  in  other  specimens  the  lower  fins 
were  yellow;  dorsal  rays  7, or  8,  anal  rays  14  or  15,  scales  45  to  50  in  lateral 
line,  13  in  crosswise  series.  Fish  from  Roanoke  River  had  13  or  14  anal  rays 
and  50  scales  in  lateral  series. 

The  roach  has  a  number  of  common  names  in  North  Carolina;  all  of  those 
shown  above  are  in  use  in  the  Albemarle  region  except  "shad  roach",  which 
is  employed  at  Raleigh.  The  fish  reaches  a  fair  size  for  a  minnow,  the  maxi- 
mum length  being  1  foot;  it  is  often  caught  by  anglers,  and  is  used  for  home  con- 
sumption, but  has  no  commercial  importance. 


Genus  NOTROPIS  Rafinesque.    Minnowi  and  Shiners. 

A  very  numerous  genus  or  group  of  small  fishes,  abundant  in  fresh  waters 
all  over  the  eastern  and  central  sections  of  the  United  States,  some  species 
found  also  in  Canada  and  Mexico.  The  species  are  very  similar,  variable,  and 
difficult  to  distinguish.  For  identification,  reliance  must  be  placed  chiefly  on 
the  teeth  and  scales,  but  even  these  are  variable  parts.  Body  elongate,  sub- 
cylindrical  or  compressed,  abdomen  always  rounded;  mouth  usually  terminal, 
sometimes  slightly  inferior;  scales  comparatively  large;  lateral  line  present, 
usually  continuous;  fins  short,  dorsal  located  over  or  posterior  to  ventrals; 
pharyngeal  teeth  in  1  or  2  rows,  the  larger  row  always  containing  four  teeth 
on  each  side,  hooked  and  with  a  narrow  surface  for  grinding  or  with  sharp  cut- 
ting edge;  colors  usually  plain,  males  in  spring  becoming  gaily  pigmented  in 
some  species. 

These  fish  are  usually  regarded  as  the  young  of  other  fishes,  and  are  so 
small  and  inconspicuous  that  they  have  rarely  received  any  distinctive  com- 
mon names,  all  being  known  as  minnows  or  shiners.  They  have  no  value  as 
human  food,  but  are  enormously  important  as  food  for  game  fishes. 

Represented  in  North  Carolina  by  22  known  species,  3  of  which  are  pecu- 
liar to  the  state;  the  key  applies  to  typical  specimens  and  must  be  used  with 
caution  and  discrimination. 

Key  to  the  North  Carolina  epecies  of  Notropie, 

i.  Teeth  4 — 4,  1,4 — 4,0,  or  1,4 — 4,1  (rarely  2  teeth  in  minor  rows), 
a.  Scales  not  closely  overlaDped  and  not  especially  deeper  than  long;  dorsal  fin  over  ventrals; 
anal  rays  7  to  9;  no  black  spot  on  dorsal  fin;  scales  large,  less  than  40  in  lateral  series; 
12  to  15  before  dorsal;  depth  not  more  than  .25  length. 
6.  Teeth  4—4,  well  hooked;  species  very  small. 

c.  Base  of  caudal  without  black  spot  (except  in  very  young) procne. 

ce.  Base  of  caudal  with  a  distinct  black  spot spectrunculue. 
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bb.  Teeth  two-rowed,  with  grmding  Burfaoe;  a  distinct  black  spot  at  base  of  caudal  fin; 

species  large .* hydaoniuM. 

'  seper  than  " 


CM.  Scales  deeper  than  long,  closely  overlapped  on  sides  of  body;  teeth  1,4 — 4,1;  dorsal  fin 
with  large  black  blotch  posteriorly;  no  conspicuous  black  spot  at  base  of  caudal. 
d.  Anal  rays  7  to  9;  fins  of  breeding  males  with  white  pigment. 

e.  Body  fusiform,  depth  5.5;  dorsal  outline  more  curved  than  ventral;  a  distinct 

bluish  band  on  caudal  peduncle;  size  small nivetu. 

ee.  Body  compressed,  depth  3.5;  dorsal  and  ventral  outlines  similar;  edges  of  teeth 

serrate;  size  medium analostanuM. 

eee.  Body  fusiform,  depth  4.33;  edges  of  teeth  entire;  caudal  base  creamy  yellow;  sise 

large galaduruB, 

dd.  Anal  rays  10  or  11;  breeding  males  with  much  red  pigment  on  fins  and  body. 

pyrrhomdoB, 
ii.  Teeth  2,4—4,2. 

/.  Anal  fin  short,  rays  7  to  9. 
g.  Teeth  with  grinding  siuface. 

A.  Lower  jaw  included;  scales  on  sides  very  closely  overlapped,  so  that  exposed  part 
is  narrow;  dorsal  fin  over  ventrals;  no  dorsal  or  caudal  spot;  sise  large,  coloration 

plain albeoltu. 

hh.  Dorsal  fin  inserted  more  or  less  posterior  to  ventrals;  no  black  spot  at  base  of  dorsal 
fin;  coloration  generally  brilliant  in  spring  males. 

t.  Lower  jaw  projecting;  depth  4.5 ooccogenia. 

it.  Jaws  sbout  eaual. 

;'.  Base  of  cauoal  without  distinct  black  spot. 
k.  All  fins  more  or  less  red  in  male;  scales  before  dorsal  fin  19;  depth  4.5 

Tvbncroceua, 
kk.  Dorsal  and  caudal  red  at  base  in  male;  scales  before  dorsal  fin  16;  depth 

5 chlorocepfuUus*^ 

kkk.  Dorsal  and  caudal  plain  anteriorly,  black  posteriorly;  scales  before  dorsal 

fin  18;  depth  5.5  hrimleyu 

jj.  Base  of  caudal  with  a  dark  spot. 


,   /.  Bodv  elongate,  depth  5.5;  dorsal  fin  small chUiHau. 

ody  rather  short,  depth  3.5:  dorsal  fin  very  high aUipinnU. 

Ul,  Body  moderately  elongate,  depth  5;  dorsal  fin  high   chatybcnts. 


gg.  Teeth  without  grinding  sunace;  scales  not  closely  overlapped;  no  black  spot  at 
anterior  base  of  dorsal  fin,  but  a  jet  black  spot  at  base  of  caudal;  dorsal  fin  placed 

behind  ventrals leucioduM. 

ff.  Anal  fin  long,  rays  11  or  12. 
m.  Scales  not  crowded  on  sides,  those  above  lateral  line  large  and  few  (in  5  to  7  series); 
eye  longer  than  snout;  no  black  spot  at  base  of  dorsal, 
n.  Scales  before  dorsal  fin  large,  13  to  15;  eye  large, 
o.  Lateral  line  straight  or  nearly  so. 

p.  Body  elongate,  little  compressed,  depth  4.75  to  5.5  times  in  length. 

tdetoopus. 

pp.  Body  very  elongate,  depth  6  times  in  length arge, 

00,  Lateral  line  aecurved. 

q.  Body  short,  compressed,  back  elevated,  depth  4.5  times  in  length,  .seeptkus. 
qq.  Body  long  and  slender,  compressed,  back  not  elevated,  depth  5.5  times  in 

length aiherinoideB. 

z^n.  Scales  before  dorsal  fin  small,  22  to  25;  eve  smaller amemua. 

mm.  Scales  very  closely  imbricated  on  sides,  those  above  lateral  line  in  7  to  10  series;  eye 
scarcely  longer  than  snout;  a  dark  spot  at  base  of  dorsal  fin  anterioriy  and  a  similar 
spot  at  base  of  caudal *. . .  .umbratUu. 

(Notropis^  keel-backed,  a  name  of  no  significance  for  these  fishes,  being  based 
on  a  mutilated  specimen.) 

65.  NOTROPIS  PROONE  (Oope). 
"Ohoby";  Shiner. 

Hifbconaihut  procne  Cope.  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia,  1864,  279;  Delaware  River 

and  other  streams  in  Pennsylvania. 
NotropU  proene,  Jordan,  18806.  126,  120,  132.  137;  Tar,  Neuae.  Gape  Fear,  and  Catawba  riven.    Jocdaa  4c 

Evermaon.  1806. 264. 
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Diagnosis. — Body  short,  slender,  compressed,  the  depth  contained  5.25  times  in  total 
length;  caudal  peduncle  long  and  slender;  head  small,  contained  4.75  times  in  total  length; 
imout  obtuse,  mouth  small,  jaws  equal;  eye  large*,  .4  length  of  head;  32  to  34  scales  in  lateral 
series,  8  in  transverse  series,  13  before  dorsal  fin;  dorsal  fin  high,  its  first  ray  as  long  as  head, 
rays  8;  anal  rays  7,  the  longest  .8  length  of  head;  caudal  long  and  forked.  Color:  olivaceous 
above,  white  or  silvery  below;  a  narrow  black  lateral  band  extending  to  nose,  this  overlaid  by  a 
plumbeous  shade;  a  dark  stripe  along  middle  of  back;  fins  slightly  yellowish.  Length,  2.5 
inches,     (procne,  a  swallow.) 

Inhabits  coastwise  streams  from  New  York  to  South  Carolina.  In  North 
Carolina  it  has  been  found  to  be  common  in  Tar  River  near  Rocky  Mount,  in 
Neuse  River  at  Milbumie,  in  Little  River  at  Goldsboro,  in  tributaries  of  Haw 
River  (tributary  of  Cape  Fear)  in  Guilford  County,  and  in  Catawba  River  near 
Marion.  Numerous  specimens  have  been  collected  in  Pembroke  Creek,  near  the 
Edenton  hatchery,  by  Mr.  S.  G.  Worth,  who  states  that  the  local  name  for  this 
fish  (and  doubtless  other  similar  species)  is  "chovy"  or  "choby" — obviously  a 
corruption  of  anchovy. 

66.  NOTROPIS  SPEOTRUNOULUS  (Oope). 

Shiner. 

HyUopna  apeetruneuluM  Cope,  Jouhial  Academy  of  Natural  Sciences  of  Philadelphia,  1868.  231;  Hobton  River 
(ViiviniaT).    Cope,  18706, 460;  tributaries  of  Fteneh  Broad  River. 

NUropia  «pec6r«nctt/iM,  Jordan,  18806, 152;  north  and  aouth  lorkM  of  Swannanoa  River,  and  Spring  Creek,  tribu- 
taries of  French  Broad  River.    Jordan  &  Evennann,  1806, 206. 

DiAQNOSis. — Body  long,  depth  less  than  .2  total  length;  head  large,  broad,  flat,  .25  total 
length;  eye  large,  .33  length  of  head;  mouth  somewhat  oblique,  the  upper  jaw  extending  as  far 
as  eye;  scales  in  lateral  series  37,  scales  before  dorsal  15;  dorsal  rays  8,  anal  rays  9.  Color: 
pale  green  above,  white  below,  a  dull  bluish  band  or  stripe  along  sides;  a  distinct  black  spot  at 
base  of  caudal  fin;  scales  of  back  edged  with  black;  dorsal  and  anal  fins  black  at  base;  all  fins 
tinged  with  orange  or  red  in  male.    Length,  3  inches,    {spedrunculus,  diminutive  of  spectrum.) 

This  minnow  is  restricted  to  the  headwaters  of  the  Tennessee  basin,  and  is 
common  in  mountain  streams  and  springs.  It  is  exceedingly  abundant  in  the 
upper  waters  of  the  Swannanoa,  but  is  scarce  in  other  tributaries  of  the  French 
Broad. 

67.  NOTROPIS  HUDSONIUS  (Ollnton),  var.  SALUDANUS  Jordan  &  Brayton.* 

Spawn-eater;  Shiner;   Silver-fin. 

AJhwmov  9dludanu%  Jordan  &  Brayton,  1878. 16;  Saluda  River,  South  Oarolina. 
NotrcpU  •dludanu9,  Jordan,  18806. 132. 134. 137;  Cape  Fear,  Yadkin,  and  Catawba  rivers. 
Nctrcpu  AtMlMmiiM.  Jordan,  18806,  120;  Neuoe  River.    Smith.  1803a,  100.  104;  Paaquotank  River  and  Albe- 
marle Sound. 
NotnpU  hud$oniu§  aaludanu9,  Jordan  A  Evennann,  1806, 270,  pi.  xlviil,  fie.  120. 

Diagnosis  (based  on  specimeiis  from  Albemarle  region,  2.5  inches  long). — ^Body  elongate, 
somewhat  compressed,  depth  contained  4.5  to  5  times  in  total  length;  head  large,  its  length 
contained  4  to  4.5  times  in  length;  mouth  on  level  with  lower  edge  of  orbit,  small,  somewhat 
oblique,  maxillary  not  reaching  half  way  to  eye  from  end  of  snout;  snout  roimd,  rugose; 
eye  large,  longer  than  snout,  contained  about  2.75  times  in  length  of  head;  teeth  slightly  hooked, 
some  with  a  grinding  surface,  nimiber  variable,  either  2,4 — 4,2  or  0,4 — 4,0;  scales  36  in  lateral 
series,  8  or  9  in  transverse  series;  lateral  line  complete,  nearly  straight  except  at  origin; 
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dorsKl  fin  rather  nearer  scout  than  baoe  of  caudal,  over  ventrals,  rays  8;  Euoal  raya  8;  caudal 
deeply  forked.  Color:  pale  green  above,  the  scales  with  dark  edges;  a.  silvery  lateral  band, 
irith  black  punctulations  ending  in  a  distinct  roundish  black  spot  at  baae  of  caudal,  {hud- 
tonim,  pertaining  to  Hudson  River;  laladanut,  pertaimng  to  Saluda  River.) 


Fig.  27.    Spawn-eateb;  Sbiner.    Notropit  kvdtotaat  mtlvdanui. 
Notropis  hiidsohius  ia  a  widely  distributed  and  highly  variable  minnow.     It 
ranges  from  Mew  York  through  the  Great  Lakes,  to  the  Dakotas,  and  thence  to 
Georgia  aad  the  Carolinas.    The  southern  form,  variety  satudanua,  embraces 
most  of  the  North  Carolina  specimens.     The  fish  has  been  found  in  Cape  Fear, 
Yadkin,  Catawba,  Neuse,  and  Pasquotank  rivers,  but  is  not  common  in  any  of 
them;  specimens  have  recently  been  examined  from  a  tributary  of  Little  Tenn- 
essee River  in  Macon  County  which  were  forwarded  for  identificBtion  by  Mr.  D, 
P.  Cabe,  of  Otto.     The  variety  attains  a  length  of  4  Inches. 
88.  NOTROPIS  NIVEUS  (Oope). 
"Shiner";  Snowy  Mlimow. 

Hybopait  niatu*  Copa,  1870b,  tGO;  uppar  OftUwlw  River,  Noitb  CuoUd*. 

Niitnpu  niHUi.  Jordu.  ISSM,  12S.  129,  132.  134.  138;  Tv,  Naiue,  Capa  Fmt,  Yadkin,  and  Catowtxi  ri*«ca. 
Smilh.  isesa,  IMi  Albamula  Souii±     EvemuuiD  A  Cox.  ISH.  30G:  Neuia  Rivar  naar  Ralwfh.    Jodan 
1,  lBM,2n. 


DiAONOBiB. — Body  regularly  fuBiform,  donal  region  mora  arched  tiian  ventral,  depth  .2 
total  length  without  caudal;  head  conic,  ita  length  contained  4.5  times  in  total  iiody  length; 
muEile  obtuse,  mouth  nearly  terminal,  slightly  oblique,  lower  jaw  included,  maxilla  extending 
to  opposite  anterior  rim  of  orbit;  eye  equal  to  snout,  contained  3  to  3.5  times  in  length  of  head; 
scales,  35  t«  40  in  lengthwise  series,  fl  in  crosswise  series,  15  or  16  before  donal  fin;  lateral  line 
decurved;  dorsal  rays  8,  anal  rays  8  or  9;  teeth  1,4 — 1,1  (or  1,4—4,0),  slightly  hooked,  with 
grinding  surface.  Color:  pale,  a  narrow  bluish  lateral  band  ending  in  a  faint  spot  on  caudal 
base;  a  large  dark  spot  on  upper  posterior  part  of  dorsal  fin;  dorsal  and  caudal  yellow  or 
creamy;  tips  of  caudal  and  dorsal  fins  and  whole  of  anal  fin  charged  with  milky  white  pigment. 
Length,  2.5  inches,     (nitwus,  snowy.) 

This  very  small  minnow,  which  is  found  from  Virginia  to  South  Carolina 
east  of  the  mountains,  inhabits  most  of  the  streams  of  North  Carolina  and  is 
reported  as  abundant  in  the  Tar,  Neuse,  and  Catawba,  and  common  in  the  Cape 
Fear  and  Yadkin.  It  is  also  very  abundant  in  the  western  end  of  Albemarle 
Sound. 
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89.  NOTBOPI8  ANAL08TANUS   (Oirard). 
SUTer-fln;  Sfttin-fin:  Lace-fin. 

CifprintUa  anatinlana  Girard,  Pnweadiaci  Awdwny  ot  Nktiml  Bdeaeea  oF  PhiUdalptaia,  186S,  60;  PototBM 

RJTsr  M  Wubinctoa.  D.  C. 
HtrptStpit  onaltittBiiH.  CofK,  ISTOt,  UB:  Catawba  and  Neurc  Hven. 
NalrapU  anaiatkatM.  Evrttuuui  A  Cox,  ISM.  309;  NsUM  Siver  {afUr  Capti'i.     Jordaa  1  Eraimaiin,  IBBS.  2TS. 

DiAONOBiB. — Body  somewhat  campressed,  the  depth  contained  3.5  tim«e  b  total  length; 
head  rather  short  and  deep;  mouth  Hmall,  oblique,  lower  jaw  included  within  the  upper  when 
mouth  inclosed;  scolea  in  lBterKl8erie8  34or35;edgeflof  teeth  serrate;  dorsal  rays  8,  anal  rayaS. 
Color:  ail  very  blue  on  back,  scolea  with  dusky'edgee;  a  large  black  spot  on  upper  po8t«ri(H' part 
of  dorsal  6m;  in  breeding  males  all  fina  more  or  less  filled  with  satiny  white  pigment.  Length, 
4  inches,     (onalostanus,  pertaining  to  Analoetan  Island.) 

Cope  states  that  this  species  is  abundant  in  Catawba  River  and  is  also  found 
in  Neuse  River;  no  one  else,  however,  has  reported  it  from  North  Carolina.  The 
species  is  common  in  the  Chesapeake  and  Delaware  basins. 

70.  NOTROPIS  QALAOTURUS  (Oope). 
Milky-talled  Minnow. 

/TvtwtltpupaladMrttiCoiie,  ProcMdinci  Acaduny  of  Natural  Scienea  of  Philadelphia,  1867, 160:  Holnbia  River, 


Fig.  28.     MiucT-TAiLRD  Minnow.     NolropU  galadunu. 

DiAONOSm. — Body  elongate,  fusiform,  sUghtly  compressed,  tlie  depth  a  little  less  than  .25 
totaIlength;lengthof  head  equal  to  depth  of  body;  mouth  large,  horizontal,  lower  jaw  included 
within  the  upper;  eye  small;  lateral  line  somewhat  decurved;  scales  in  lateral  series  41,  in  cross 
aeries  9;  dorsal  rays  8,  anal  rays  8.  Color:  maiee  steel  blue  (females  olivaceous)  above,  sil^'e^y 
below;  a  black  blotch  od  posterior  dorsal  rays;  caudal  fin  creamy  yellow  at  base,  dusky 
distally;  males  in  spring  with  abdomen,  paired  Gns,  and  tips  of  dorsal,  anal,  and  caudal  Bns 
charged  with  milk-white  pigment,  anal  ond  caudal  fins  sometimes  reddish.  Length,  6  inches. 
iSfolatturut,  milky-tailed.) 

This  minnow  inhabits  mountain  streams  from  Missouri  to  Virginia,  west  of 
the  Allegheny  mountains.  In  North  Carolina,  it  is  common  in  the  upper  tribu- 
taries of  the  French  Broad  River  (Swannanoa,  south  fork  of  Swannanoa,  and 
Spring  Creek), 
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71.  NOTROPIS  PYRRHOMELAS  (Oope). 
Fieiy-black  Minnow. 

Phoioff0Hi»  pyrrhomelat  Cope,  18706, 363;  Catawba  River. 

NotropU  pyrrhomeia;  Jordan,  18806,  134,  138;  Yadkin  and  Catawba  rivers.     Jordan  A  Evermann,  1896.  280. 

Diagnosis. — ^Body  rather  deep,  compressed,  the  depth  contained  3.75  to  4  times  in  total 
length;  head  short,  blunt,  .25  total  length  of  body;  mouth  oblique,  jaws  equal,  maxillary 
extending  as  far  as  anterior  margin  of  orbit;  eye  large,  its  length  contained  3  to  3.6  times  in 
length  of  head  and  1.25  times  in  interorbital  space;  teeth  sharp,  hooked,  without  grinding 
surface;  scales  34  to  36  in  lengthwise  series,  9  in  crosswise  series;  dorsal  fin  high,  its  height  in 
males  equal  to  head,  rays  8;  anal  fin  large,  rays  10  or  11;  pectoral  fins  reaching  about  to  ven- 
trals  and  the  latter  to  anal;  caudal  fin  broad  and  long,  the  peduncle  stout  and  compressed. 
Color:  males  steel  blue  above,  the  scales  darker  edged,  belly  abruptly  milky  white;  head  pale 
reddish,  muzzle,  upper  lip  and  iris  vermillion;  dorsal  fin  vermillion  anteriorly,  a  black  spot 
posteriorly,  with  a  milk-white  tip;  caudal  with  a  broad  black  posterior  margin,  next  to  which  is  a 
wide  vermillion  crescent,  base  of  tail  pale;  anal  and  ventral  fins  with  white  pigment;  females 
duller.    Length,  3.5  inches,     (pi^rrhomdas,  fiery-black.) 

This  minnow,  described  by  Cope  from  tributaries  of  the  upper  Catawba,  is 
known  only  from  the  Catawba  and  Yadkin  basins.  In  1869  Cope  found  it  to  be 
the  most  abundant  fish  in  the  upper  Catawba  region;  and  in  1888  the  same  state- 
ment applied  to  it.  In  the  Yadkin,  in  the  vicinity  of  Salisbury,  it  is  common. 
It  is  probably  the  most  beautiful  of  the  minnows,  the  brilliant  red,  black,  and 
white  making  a  sharp  contrast.  The  males  retain  their  colors  until  autumn  and 
possibly  throughout  the  year. 

72.  NOTROPIS  ALBEOLUS  Jordan  &  Meek. 

"Shiner". 

NotropU  megahjM  €Jb0olu»  Jordan  4c  Meek,  in  Jordan,  18896, 123, 125, 120;  Roanoke  River.  Va..  Tar  and  Nenae 

riven. 
HypnUpia  eomuhMt  var.  eemulua.  Cope,  18706, 450;  Neuae  River. 

NdrapiM  megalop;  Evennann  A  Cox,  1806, 300;  Neuae  River  (•■  H.  eomtUuM  eomtOua,  Cope,  aupra). 
NotropU  aibeohu,  Evennann  A  Cox,  1806,  305;  Neuae  River  near  Raleich.    Jordan  A  Evennann,  1806.  283., 

Diagnosis. — ^A  large  species,  with  depth  equal  to  .25  lotal  length;  head  heavy,  com- 
pressed, about  .25  total  length;  mouth  of  moderate  size,  horizontal,  lower  jaw  somewhat 
shorter  than  upper;  eye  rather  large,  contained  3.5  times  in  length  of  head;  about  38  scales  in 
lateral  line,  14  scales  between  dorsal  fin  and  nape;  lateral  line  decurved;  dorsal  fin  high,  the 
free  margin  concave,  rays  8;  anal  high,  concave,  rays  9;  caudal  fin  and  peduncle  long.  Color: 
olive  green  above,  silvery  white  on  sides;  fins  white;  snout  pink  in  males.     {aJbeduB,  whitish.) 

Inhabits  the  channels  and  lower  courses  of  Tar  and  Neuse  rivers,  and  appears 
to  be  rather  uncommon.  It  is  one  of  the  largest  of  the  genus,  attaining  a  length 
of  7  inches. 

78.  NOTROPIS  OOOOOGENIS  (Oope). 
Red-cheeked  Minnow. 

HyvUepU  eoccogenit  Cope,  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia,  1867,  160,  pL  27,  fig. 

5;  Holston  River,  Va.     Cope,  18706.  459;  French  Broad  River. 
Notropia  eoeeoffeni;  Jordan,  18886,  152;  French  Broad,  Swannanoa  and  tributaries.    Jordan  &  Evennann, 

1806.  284.  pi.  zHx.  fig.  124. 
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DiAQNOSiB. — ^Body  long,  compressed,  the  depth  a  little  less  than  .25  total  length;  head 
pointed,  .25  total  length;  mouth  large,  oblique,  lower  jaw  projecting,  end  of  upper  jaw  extend- 
ing beyond  anterior  margin  of  orbit;  eye  large,  contained  3.5  times  in  length  of  head;  42  rows 
of  scales  between  head  and  tail,  10  rows  between  dorsal  fin  and  medium  line  of  abdomen,  20 
scales  between  dorsal  fin  and  head;  dorsal  rays  7;  anal  rays  8.  Color:  light  green  on  back,  the 
scales  with  dark  edges,  a  faint  lateral  stripe  and  dusky  band  on  shoulders;  a  scarlet  vertical  bar 
between  eye  and  gill  opening;  upper  lip  and  muzzle  red;  sides  and  belly  rosy  in  spring  males, 
otherwise  silvery;  a  red  spot  on  body  near  base  of  pectoral;  dorsal  fin  with  lower  half  yellow 
and  outer  half  black;  lower  fins  white;  females  silvery,  with  only  traces  of  red.  Length,  5 
inches,     (coccogenis,  red-cheeked.) 

This  beautiful  minnow  is  very  abundant  in  the  mountain  streama  forming 
the  headwaters  of  Teimessee  River  in  North  Carolina;  in  addition  to  the  streams 
noted  in  the  synonymy,  it  is  known  from  Middle  Creek,  a  tributary  of  the  Little 
Tennessee  River  in  Macon  County.  It  inhabits  also  the  basins  of  the  Cumber- 
land and  Savannah  rivers. 

« 

74.  NOTROPIS   RUBRIOROOEUS    (Oope). 
Saffron-colored  Minnow. 

HybovU  rvbricrocmtt  Cope.  Journal  Aeademy  of  Natund  Sdeneea  of  Philadelphia,  1868,  281,  pi.  88,  fic-  4; 

HobUm  River,  Va. 
NotropU  rubrieroMUM,  Jordan,  1880b,  162;  north  and  wuth  foiin  of  Swannanoa  River.    Jordan  A  Evermann, 

1806.286. 

Diagnosis. — ^Form  elongated,  compresBed,  the  depth  contained  4.5  times  in  total  length 
of  body;  head  long  and  pointed,  .25  total  length;  mouth  large,  oblique,  posterior  angle  of  upper 
jaw  extending  beyond  anterior  margin  of  orbit;  eye  contained  3.3  times  in  length  of  head,  equal 
to  length  of  snout;  teeth  with  grinding  surface,  the  edges  sometimes  fluted;  38  scales  in  lengthr 
wise  series,  10  in  crosswise  series,  19  in  front  of  dorsal  fin;  lateral  line  decurved;  dorsal  rays  8; 
anal  rays  9.  Color:  males  dark  steel  blue  or  green,  with  a  black  or  blue  lateral  band  and  a 
yellowish-green  lateral  streak,  the  black  band  often  passing  through  eye  and  around  snout; 
silvery  beneath;  fins  sometimes  yellow  but  usually  of  various  shades  of  red,  from  pink  to 
scarlet;  head  and  lower  jaw  red;  males  in  highest  coloration  with  entire  body  red;  females  dark 
green,  tinged  with  red.    Length,  4  inches,     (rubricroceus,  reddish-saffron.) 

An  exceedingly  beautiful  little  fish^  peculiar  to  the  upper  waters  of  the 
Savannah  and  Tennessee  rivers,  abounding  in  mountain  streams  and  frequently 
found  in  pools  below  falls.  In  North  Carolina  it  has  been  reported  from  both 
forks  of  the  Swannanoa,  where  it  is  exceedingly  abundant. 

75.  NOTROPIS  OHLOROOEPHALUS  (Oope). 
Green-headed  Minnow. 

HybeptU  efdoroeephahu  Cope,  18706, 461;  OaUwba  River. 

NctropU  ehlaroeepkahf,  Jordan  18806, 137;  Catawba  River.    Jordan  A  Evermann,  1806,  286. ' 

DiAONOSiB. — ^Form  rather  stout,  caudal  peduncle  deep,  body  depth  .2  total  length;  head 
broad,  .25  total  length;  orbit  large,  more  than  .33  length  of  head;  interorbital  region  wide, 
exceeding  length  of  snout;  mouth  oblique,  end  of  maxilla  extending  beyond  margin  of  orbit; 
lateral  line  slightly  decurved;  scales  in  lateral  series  39,  in  transverse  series  8  or  9,  before 
dorsal  fin  16;  dorsal  rays  8;  anal  rays  8.  Color:  green,  everywhere  dusted  with  black,  except 
on  belly  and  below  eyes,  the  spots  gathered  into  a  lateral  band  which  terminates  in  a  basal 
caudal  spot;  fins  unspotted;  in  life  a  metallic  green  line  on  back,  and  one  from  upper  angle  of 
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operculum  to  caudal;  below  the  latter  line,  dark  erimaon;  dorsal  and  caudal  fins,  operculum  and 
cheek,  with  end  of  nose,  all  crimson;  part  of  operculum,  preoperculum,  postfrontal  region,  and 
top  of  head  metallic  green  (Cope).    Length,  2.  5  indies,     {chlorocephalua,  green-headed.) 

Peculiar  to  the  Santee  basin.  Cope,  in  his  original  description,  said :  "  This 
surpassingly  beautiful  fish  is  abundant  in  the  clear  waters  which  it  inhabits — viz., 
the  tributaries  of  the  Catawba  River".  Jordan  found  it  abundant  in  the  clear 
swift  waters  of  Bucks  Creek,  tributary  of  the  Catawba,  at  Pleasant  Garden. 

76.   NOTROPIS    BRIMIiEYI   B.  A.  Bean. 
Brimley's  Minnow. 

NoiropU  hrimUyi  Bean,  1903,  013;  Cane  River,  N.  C. 

Diagnosis. — ^Body  elongate,  rounded,  depth  contained  5.3  times  in  total  length;  head  .25 
total  length;  mouth  somewhat  oblique,  large,  maxilla  extending  as  far  as  pupil;  eye  contained 
3.3  times  in  length  of  head,  its  diameter  greater  than  length  of  snout,  less  than  interorbital 
space;  43  scales  in  lateral  line,  8  in  transverse  line,  18  before  dorsal;  dorsal  rays  9;  anal  rays  9. 
Color:  above  light  green,  with  dark  punctulations,  scales  with  dark  edges;  below  s  Ivery  white; 
a  dark  stripe  along  middle  of  back  from  head  to  tail;  a  plumbeous  band  from  upper  angle  of 
gill  cover  to  caudal,  where  it  broadens  and  extends  to  top  of  caudal  peduncle;  a  dark  shoulder 
band;  posterior  parts  of  dorsal  and  caudal  black;  fins  otherwise  pale.  Length,  3.75  inches. 
(Named  for  H.  H.  Brimley,  of  Raleigh.) 

This  recently  described  sp>ecie8  is  as  yet  known  only  from  Cane  River,  a 
tributary  of  the  French  Broad,  in  Yancey  County. 

77.  NOTROPIS  OHILmOUS   (Oope). 
Red-lipped  Minnow. 

Hybop9i$  ehaUioM  Cope.  18706,  462;  Yadkin  River. 

NotropU  ehilitieuM,  Jordan.  18806.  134;  Yadkin  River.    Jordan  A  Evermann.  1806.  287;  basin  of  Great  Pedee 
in  N.  C. 

Diagnosis. — ^Body  elongate,  the  depth  contained  5.5  times  in  total  length;  head  broad 
behind,  its  length  .25  total  length;  eye  large.  .33  length  of  head  and  longer  than  snout;  maxil- 
lary extending  beyond  anterior  rim  of  orbit;  lateral  line  strongly  decurved;  34  to  37  scales  in 
lateral  series;  dorsal  fin  small,  rays  8;  anal  rays  8.  Color:  light  green  above,  the  scales  brown- 
edged;  a  silvery  lateral  band;  usually  a  black  caudal  spot;  a  vermillion  band  through  anal  fin, 
another  through  dorsal  fin;  lips  and  snout  vermillion;  in  breeding  males,  whole  body  flushed 
with  red.     Length,  2  inches.     {chilitici»,  relating  to  lip.) 

Peculiar  to  the  Yadkin  and  tributaries.  The  types  were  from  Roane  County, 
Cope  remarking  that  the  species  is  as  beautiful  as  Notropis  chlorocephalus^  its 
tints  being  much  more  transparent.  The  fish  is  not  rare  in  the  vicinity  of  Salis- 
bury. 

78.  NOTROPIS  ALTIPINNIS  (Oope). 
High-finned  Minnow. 

AUmrndlu9  aUipinnU  Cope.  18706,  464;  Yadkin  River. 

Notropis  aUipinnx;  Jordan,  1880b,  132;  tributary  of  Cape  Fear  River.     Jordan  4c  Evermann,  1896,  287. 

Diagnosis. — Body  rather  short  and  deep,  depth  contained  3.5  times  in  total  length;  head 
short,  not  wide,  contained  4.3  times  in  total  length;  orbit  very  large,  diameter  exceeding  length 
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of  snout  and  entering  head  2.75  times;  scales,  36  in  lateral  series,  5  or  6  rows  above  and  2  rows 
below  lateral  line,  which  is  much  decurved;  dorsal  imusually  high,  the  longest  ray  equal  to  half 
distance  from  fin  to  end  of  snout,  rays  8;  anal  rays  8  or  9;  ventraJs  extending  to  anal  fin,  beyond 
dorsal.  Color:  pale  green,  a  broad  lateral  silvery  band  with  sharp  black  dots  from  snout  to 
base  of  caudal;  dorsal,  anal,  and  caudal  fins  faintly  reddish;  snout  yellowish;  lower  jaw  always 
blackish;  a  black  spot  at  base  of  caudal  in  young.  Length,  2.25  inches.  (qUipinnis,  high- 
finned.) 

Described  from  Yadkin  River  in  Roane  County.  Common  in  clear  tribu- 
taries of  Cape  Fear  River  near  Greensboro.    Similar  to  Notropis  chalybams. 

79.  NOTROPIS  CHALYB^US  (Cope). 
Iron-colored  Minnow. 

Hybop»i$  ehalybatu  Cope,  Csrprinids  of  PennBylvanis,  383,  1866;  Sohuylkill  River,  Pa. 
NotropU  ehalyhauM,  Jordan  4c  Evenzuum,  1896,  288  (coaatwise  streams,  Delaware  to  Ogeechae). 

DiAQNOsis. — ^Body  moderately  elongate,  back  slightly  elevated,  depth  .2  total  length; 
head  flat  above,  its  length  contained  3.8  times  in  total  length;  muzzle  rather  pointed, 
mouth  very  oblique,  lower  jaw  somewhat  longer;  eye  large,  .33  length  of  head;  caudal  peduncle 
slender;  lateral  line  decurved;  scales,  33  rows  in  lengthwise  series,  6  rows  above  and  3  rows 
below  lateral  line,  16  to  18  scales  anterior  to  dorsal;  dorsal  and  anal  fins  short  and  high,  rays  8 
in  each.  Color:  dark  above,  pale  yellow  below;  a  broad,  lustrous  black  lateral  band  from  snout 
to  caudal  base;  a  light  band  above  dark  one  on  snout;  fins  plain;  a  dark  streak  along  anal  base; 
abdomen  bright  orange  in  spring  males.    Length,  2  inches.     {chalybcBUSt  iron-colored.) 

This  sp>ecies  inhabits  the  lowland  streams  and  swamps  from  Pennsylvania 
to  Georgia,  and  doubtless  occurs  in  North  Carolina,  although  not  yet  collected 
there. 

80.  NOTROPIS  LUOIODUS  (Cope), 

Minnow. 

Photogenia  luciodtu  Cape,  Proceedings  Academy  of  Natural  Sdenoee  of  Philadelphia,  1867. 165;  Holeton  River, 

Va.    Cope.  18706,  463;  French  Broad  River. 
Natropi*  luciodtu,  Jordan,  18806, 152;  French  Broad  and  Swannanoa  rivers.    Jordan  4c  Everxnann,  1896.  201 

Diagnosis. — Body  slender,  depth  .2  length;  head  contained  4.5  times  in  length;  muzzle 
rounded,  mouth  oblique,  lower  jaw  not  projecting;  lateral  line  straight;  39  scales  in  lateral 
series,  8  in  crosswise  series,  13  before  dorsal  fin;  dorsal  rays  8;  anal  fin  short  and  high,  rays  8. 
Ck>lor:  dark  green  above,  scales  with  dark  edges;  sides  silvery;  a  purple  lateral  band;  a  black 
spot  at  base  of  caudal,  always  present;  males  with  red  snout  and  red  dorsal  base.  Length, 
3  inches,     {luciodjis,  having  a  whitish  appearance.) 

Found  only  in  the  upper  waters  of  the  Tennessee  basin.  It  is  abundant  in 
the  tributaries  of  the  French  Broad  in  North  Carolina,  but  does  not  ascend 
mountain  streams. 

81.  NOTROPIS  TELESOOPUS  (Oope). 

Minnow. 

Phologenit  tdeaeoptts  Cope,  Proceedings  Academy  of  Natural  Bcienoee  of  Philadelphia,  1867,  166;  Holston 

River,  Va.    Cope.  18706, 463;  French  Broad  River. 
NatropU  Idueajnu,  Jordan,  18896. 152;  French  Broad  River  and  tributaries.    Jordan  4c  EiVennann,  1896.  292, 

pi.  1.  fig.  126. 

Diagnosis. — ^Body  long,  not  greatly  oompresBed,  depth  contained  4.75  to  5.5  times  in 
total  length;  head  rather  less  than  .25  total  length;  mouth  oblique,  snout  short  and  sharp, 
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lower  jaw  not  projecting;  eye  very  large,  toDger  than  snout  and  more  than  .33  length  of  head; 
scales,  38  in  lateral  line.  S  in  tmnsveree  series,  13  before  dorsal;  dorsal  rays  S,  anal  rays  10. 
Color:  pale  green  above,  the  scales  dark-edged.     Length,  4  inches.     {l*U*eoput,  far-sighted.) 


Notropit  Ideaeopu*. 


Confined  to  theupperw&tersoftheTennessee;  very  abundant  mtributariee 
of  the  French  Broad  in  North  Carolina. 


82.  NOTROPIS  AROE  (Dope). 


t.  JoHph)  River,  Miahi(ui, 

DuGNOBis. — Body  very  elongate,  the  depth  .16  total  length;  head  large,  contained  4.25 
times  in  length;  mouth  large,  chin  projecting;  eye  longer  than  snout,  contained  2.75 14)  3  times 
in  length  of  head;  scales,  39  in  lateral  line,  8  in  transverse  line;  dorsal  rays  6,  anal  rays  II. 
Color:  pale  gieen  above,  with  a  silvery  band  and  a  black  line  along  sides;  a  dark  streak  on  middle 
of  back.     Length,  4  inches,     (arge,  lustrous  white.) 

Inhabits  southern  Michigan  and  Ohio  valley;  recently  recorded  from  North 
Carolina  by  Mr.  B.  A.  Bean, who  received  11  specimens,  2  to  4  inches  long,  from 
Cane  River,  in  Yancey  County. 

83.  NOTROPIS  SOEPTIOUS  (Jordan  4  Gilbert). 
Mtnsow. 

MirmHut  KwpficM  Jordim  A  Oilbtrt,  SrnopHB  of  the  Fieba  of  North  Americt,  Bulletin  No,  16  V.  B.  Natioasl 

Museum.  1SS3.  200;  SaJuda  Rivw,  S.  C. 
PhaUvtnit  kuaipt.  Cope,  ISTOb.  403;  Catkwfaa  tnd  NeuM  riven  (in  part). 
lfttT«pi»  teepticut,  Jordan.  ISSW,  133,  138;  Haw  Ri\Tr  (tributary  of  Ckpe  Fear).  Catawba  River,  and  Johni 

Riv«r  (tributary  of  Catawba).     Jordau  A  EvermaDD.  lS9fl,  296. 

Diagnosis. — Body  short,  compressed  and  elevated,  depth  contained  4.5  times  in  length; 
head  large,  deep,  more  than  .25  total  length;  snout  blunt,  less  tlian  diameter  of  eye;  mouth 
terminal,  oblique,  lower  jaw  shorter,  manilla  extending  to  front  of  orbit;  eye  large,  .33  length 
of  head;  lateral  line  much  dccurved;  scales,  38  in  lateral  series,  9  in  transverse  series,  13  to  16 
before  dorsal;  dorsal  tin  inserted  well  behind  ventrals,  rays  8;  tips  of  ventrols  extending  to  last 
dorsal  rays;  anal  rays  10.  Color:  pale  green,  scales  with  dark  edges;  a  silvery  lateral  band; 
a.  dark  line  at  base  of  dorsal  fin.     Length,  3  inches,     {iceplunt*.  observant.) 
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This  species  is  known  from  the  Cape  Fear  and  Santee  basins.  It  was  found 
by  Jordan  to  be  very  rare  in  Haw  River,  tributary  of  the  Cape  Fear,  but  not 
uncommon  in  Catawba  River  near  Marion  and  in  Johns  River  near  Morgantown. 
This  appears  to  be  the  fish  which  Cope  assigns  to  the  headwaters  of  the  Catawba 
and  to  the  Neuse  near  Raleigh  under  the  name  of  Phoiogenis  leucops. 

84.  NOTROPIS  ATHERINOIDES  Rafinesqne. 

Minnow. 

tfctr&pu  tUhmrinoidet  RAfinesque,  American  Monthly  Magaiine  and  Critical  Review,  1818.  204;  Lake  Erie. 

Jordan,  1889b,  152;  French  Broad  and  Swannanoa  rivers.    Jordan  &  Evennann,  1896.  293. 

• 

Diagnosis. — ^Body  long  and  slender,  compressed,  not  elevated,  the  depth  contained  5.5 
to  6  times  in  length;  hesEui  blunt,  conic,  relatively  short,  contained  4.66  times  in  length;  mouth 
of  moderate  size,  oblique,  maxillary  reaching  to  margin  of  orbit;  eye  large,  contained  3  to  3.25 
times  in  length  of  head,  longer  than  snout;  lateral  line  decurved;  scales,  38  in  lateral  series,  8  in 
transverse  series,  15  anterior  to  dorsal  fin;  fins  low,  the  dorsal  well  behind  ventrals,  rays  8; 
anal  rays  11;  ventrals  reaching  beyond  middle  of  dorsal.  Color:  above  translucent  green,  sides 
bright  silvery.     Length,  6  inches,     {aiherinoidest  resembling  a  silverside.) 

Inhabits  Ohio  and  Mississippi  valleys  and  Great  Lakes  region,  entering 
North  Carolina  through  Tennessee  River,  in  the  headwaters  of  which  it  is  com- 
mon (French  Broad  at  Hot  Springs,  Swannanoa  near  Asheville). 

85.  NOTROPIS  AMCENUS  (Abbott). 

Minnow. 

AUmmtUut  ammnut  Abbott,  Amerioan  Naturalist,  1874, 334;  Raritan  River.  N.  J. 
Nctr&pu  amanut,  Jordan,  18806,  129;  Neuse  River.    Jordan  A  Evermann,  1896,  296. 

Diagnosis. — ^Body  long,  compressed,  the  depth  contained  4.75  to  5.5  times  in  total  length; 
head  .25  length;  mouth  large,  oblique,  jaws  equal,  maxillary  extending  to  margin  of  orbit;  eye 
large,  longer  than  snout,  contained  3.33  times  in  length  of  head;  lateral  line  decurved;  scales,  39 
in  lateral  series,  9  in  crosswise  series  (6  above  lateral  line),  22  to  25  before  dorsal;  dorsal  fin 
high,  rays  8;  anal  rays  10.  •  Color:  translucent  green,  sides  silvery,  a  faint  plumbeous  lateral 
band.     Length,  4  inches.     (am<gnu8,  comely.) 

Found  from  the  Raritan  to  the  Neuse  in  clear  streams  on  the  eastern  slope 
of  Alleghenies.  It  is  common  in  the  Neuse  at  Millburnie  and  in  Little  River  at 
Goldsboro. 

86.  NOTROPIS  UMBRATTLIS  (Qirard),  var.  MATUTTNUS  Oope. 

Minnow. 

AtbunuUu9  matui\nu9  Cope.  18706,  465;  Neuiie  River,  Wake  County,  N.  C. 
NobropU  maUUinu%^  Jordan,  18806, 125, 129;  Tar  and  Neuse  rivers. 
Nctropia  umbnUilu  matutinu9,  Jordan  ft  Evermann,  1896,  301. 

Diagnosis. — ^A  compact  slender  species,  depth  .16  total  length;  head  contained  4.25 
times  in  length;  orbit  large,  contained  3.5  times  in  head  and  once  in  interorbital  space;  dorsal 
rays  8,  longest  equal  to  .33  distance  from  fin  to  end  of  snout;  anal  rays  11;  scales  44  in  lateral 
line,  10  in  transverse  line,  20  to  25  before  dorsal  fin.  Color:  above  olivaceous,  scales  edged 
with  brown;  a  plumbeous  lateral  band;  sides  and  below  silvery;  a  dark  spot  at  caudal  base; 
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■oout,  ohin,  and  upper  part  of  dorsal  bright  rufous;  a  small  black  spot  at  anterior  base  of 
dorsal.    Length,  2.5mcbe8.     {umJinifi/t«,8haded;maiufinua,relatiiig  to  themomiag,i.e.,raBy.) 

This  form  is  found  in  the  Neuse  and  Pamlico  basins,  in  which  it  prefers 
sandy  brooks.  It  is  common  in  Tar  River  at  Rocky  Mount  and  rather  scarce  in 
Neuse  River  near  Raleigh. 

Genus  PHEHACOBIDS  Cope.  Suck«r-like  Minnowi. 
Small  minnows  resembling  suckers,  inhabiting  the  region  between  Alleghany 
and  Rocky  mountains.  Body  long,  slightly  compressed;  mouth  inferior,  lower 
lip  enlarged  into  a  fleshy  lobe  on  each  side;  upper  jaw  protractile;  teeth  with  no 
grinding  surface;  lateral  line  continuous;  scales  small;  dorsal  fin  inserted  anterior 
to  ventrals;  intestine  short.  One  North  Carolina  species.  {PhenacMus,  decep- 
tive-lived.) 

87.  PHENAOOBIUS  URANOPS  Oope. 
Minnow. 

PhtHoccbiut  itroiupi  Cope.  Procesduip  Aswlamr  of  NktunJ  Sdeaocs  of  Philsdclphis.  IMT.  96:  Hobton  River, 
Vk.  Jordu,  ISBOb,  152,  SwanniuHje  River  near  AibeviUe  and  Sprisc  Craek  at  Hot  SprissL  Jordan 
ft  Evennann,  ISBe.  304.  pi.  IL.  E*.  130. 


Minnow.     Pkenacobiut  uranops. 


DtAoNOBiS. — Body  very  slender,  little  compressed,  back  not  elevated;  depth  .16  length; 
head  long,  slender,  flat  above,  snout  broad,  blunt,  projecting,  length  of  head  contained  4.75 
times  in  total  length;  mouth  entirely  inferior,  lips  conspicuous;  eye  large,  lugh  on  side  of 
head,  its  diameter  contained  3. A  times  in  length  of  head;  lateral  line  straight;  scales,  00  in 
lateral  series,  13  in  transverse  series,  24  before  dorsal;  breast  and  median  line  of  belly  without 
scales;  isthmus  broad,  half  length  of  head;  dorsal  rays  8,  anal  rays  7;  all  fins  small.  Color; 
olive  green  with  black  spot  at  caudal  base.     Length,  3,5  inches,    (uranops,  star-gaier.) 

This  minnow  inhabits  the  upper  part  of  the  Tennessee  basin,  and  is  not  rare 
at  the  points  indicated  in  the  synonymy.  It  prefers  the  channels  of  the  rivers, 
and  does  not  ascend  brooks. 

Genus  RHUnCHTHYS  Agassiz.    Black-nosed  Dace. 

Small  fishes,  living  in  clear  cold  streams.  Body  long;  mouth  small,  inferior; 
a  small  barbel  at  endof  maxillary;  teeth  2,4 — 4,2  (orl),  hooked,  with  no  grinding 
surface;  intestine  short;  scales  small;  lateral  line  complete;  dorsal  fin  placed 
behind  ventrals;  pectoral  fins  enlarged  in  males.    Represented  in  North  Carolina 
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by  two  species,  found  only  in  the  Tennessee  basin;  these  may  be  distinguished  as 
follows: 

«.  Snout  very  long  and  prominent,  twice  length  of  eye,  projecting  much  beyond  mouth;  no 

distinct  black  lateral  oand caiarada, 

iu  Snout  shorter  and  less  prominent,  not  twice  length  of  eye,  projecting  but  little  beyond 
mouth;  a  distinct  lateral  band atronasua. 

(RhinichthySj  snout-fish.) 

88.  RHINIOHTHYS  OATARAOTiB  (Ouvier  &  Valenciennes). 

Long-nosed  Dace. 

Oobio  etOaraeUB  Cuvier  A  Valenciennes,  Hiatoire  Naturelle  des  Poinons,  zvi,  315,  1842;  Niagara  FallB,  N.  Y. 
RMniehthya  cataraetm.  Bean,  1903, 014;  Boilings  Creek,  tributary  of  French  Broad  River.    Jordan  A  Evermann, 
1806.  306. 

DiAQNOSis. — ^Body  long,  not  elevated,  rounded,  depth  .2  total  length;  head  long,  .25  total 
length;  snout  flat,  narrow,  and  prominent,  mouth  inferior;  eye  .2  length  of  head  and  .5 
length  of  snout;  scales  62  to  68  in  lateral  series,  22  in  transverse  series;  dorsal  rays  8,  anal  rays 
7.  Color:  hack  olive  or  black,  usually  mottled,  below  pale;  no  sharply  defined  lateral  band;  a 
black  spot  on  opercle;  spring  males  with  lips,  cheeks,  and  lower  fins  crimson.  Length,  5  inches. 
(caiaracta,  of  the  cataract,  i.e.,  Niagara  Falls.) 

This  species  is  found  from  New  England  to  the  basins  of  the  Columbia  and 
the  Rio  Grande.  Its  existence  in  North  Carolina  waters  has  recently  been 
determined  by  the  collection  of  specimens  in  Boilings  Creek,  a  tributary  of  the 
French  Broad,  by  Mr.  H.  H.  Brimley,  and  in  Middle  Creek,  a  tributary  of  the 
Little  Tennessee,  by  Mr.  D.  E.  Cabe. 

89.   RHINIOHTHYS  ATRONA8US   (Mitchill). 

Black-nosed  Dace. 

Cvpnnu9  atrofuutu  Mitchill,  TnuLsaciiona  literary  and  Philoflophieal  Society  of  New  York.  i.  1815.  460;  Wal- 

kiU  River.  N.  Y. 
Ann/reua  lunaitu.  Cope,  18706,  450;  French  Broad  River. 

Rhiniehthya  obtumu,  Jordan,  18806, 152;  north  and  south  forks  of  Swannanoa  River. 
Rhiniehthva  aironanu  eroeetu,  Jordan  &  Evermann,  1806, 308. 

DiAQNOSis. — Body  little  compressed,  depth  contained  4.5  times  in  total  length;  head 
broad,  .25  total  length;  upper  jaw  projecting,  mouth  small;  eye  small,  .2  length  of  head; 
scales,  70  in  lateral  series;  dorsal  rays  7,  anal  rays  6.  Color:  back  olive  with  dark  mottUngs, 
under  parts  silvery;  a  black  lateral  band  margined  with  creamy  yellow;  a  dusky  blotch  on  base 
of  dorsal  fin;  males  with  lateral  band  and  lower  fins  red.  Length,  3  inches.  {cUronasua,  black- 
nosed.) 

The  black-nosed  dace  inhabits  clear  cold  streams  and  brooks,  from  New 
England  to  Minnesota  and  thence  to  Alabama  and  Virginia.  In  North  Carolina 
it  has  a  very  limited  distribution,  being  recorded  from  that  state  only  in  tribu- 
taries of  the  French  Broad.  C!ope  reports  it,  under  the  name  of  Argyreus  lunatus, 
as  common,  and  Jordan  found  it  in  the  north  and  south  forks  of  Swannanoa  River 
near  Black  Mountain.  The  form  represented  in  the  Tennessee  basin  is  the 
variety  croceus  of  Storer. 
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Genus  HYBOPSIS  Agaasiz.    Homy-heads. 

A  numerous  group  of  small  fishes  of  the  fresh  waters  of  the  United  States 
and  Mexico;  related  to  Notropis,  but  distinguished  by  the  presence  of  one  or  two 
barbels  on  each  side  of  the  upper  jaw.  Shape  of  body  various;  mouth  terminal 
or  inferior;  upper  jaw  protractile;  teeth  4—4,  1,4 — 4,1  or  1,4 — 4,0,  hooked,  with 
or  without  narrow  grinding  surface;  lateral  line  continuous;  dorsal  fin  inserted  in 
front  of,  over,  or  behind  ventrals;  head  in  breeding  males  covered  wth  tubercles. 
Six  species  have  been  recorded  from  North  Carolina  waters  and  another  (Hybop- 
sis  watauga)  may  be  looked  for,  as  it  exists  in  the  headwaters  of  Tennessee  River 
in  Tennessee  and  Virginia.     (HybopsiSj  swell-faced.) 

Key  to  the  North  Carolina  species  of  HybopsU. 

i.  Size  small  (4  inches  or  less);  mouth  inferior,  horizontal;  coloration  silvery. 
a.  Teeth  1-rowed  (4 — 4). 

b.  Teeth  without  ^indine  surface;  eye  moderate  or  small  (contained  3.5  to  5.5  times  in 
bead);  no  senes  of  &ik  blotches  on  sides;  a  large  black  blotch  on  posterior  part  of 
dorsal  fin;  a  dark  spot  at  base  of  caudal monaeiu. 

56.  Teeth  with  slight  grinding  surface;  eye  large  (contained  2.75  times  in  head^;  series  of 
dark  blotches  on  sides,  these  being  expansions  of  a  dark  lateral  band;  no  black  spot 

on  dorsal  or  caudal  fins    di$»imui9. 

aa.  Teeth  2-rowed  (1,4 — 4,1  or  1,4—4,0). 

c.  Barbel  very  long;  eye  contained  3.3  times  in  head;  a  large  dark  spot  on  upper  pos- 
terior part  of  dorsal  fin labrosus, 

cc.  No  spot  on  dorsal  fin. 

d.  Eye  mcxierate  (3.25  to  3.5  times  in  head) ;  a  dark  lateral  band  ending  in  spot  at 

caudal  base;  depth  .25  total  length    hypsinotiu, 

•  '. .  •  dd.  Eye  large  (2.75  to  3  in  head);  no  dark  caudal  spot;  depth  .2  total  length.  .  .amblops, 

u.  Sise  large  (10  inches  or  less);   mouth  large,  nearly  te^ninal;   coloration  not  silvery;  teeth 

1-rowed  or  2-rowed  (4—4  or  1,4—4,1);  top  of  head  swollen kentuckiensis. 


90.  HYBOPSIS   MONAOUS  (  Oope). 

Minnow. 

CeraticHthvB  numaetu  Cope.  Journal  Academy  of  Natural  Sciences  of  Philadelphia.  1867. 227;  Holaton  RiTer,  Va. 
Hybcpnt  numanu,  Jordan.  18806,  152;  tributaries  of  the  French  Broad  River,  N.  C.     Jordan  &  Evennann, 
1896,318. 

Diagnosis. — Form  slender,  little  compressed,  depth  contained  5.25  times  in  total  length; 
head  long,  slender,  flat  above,  .25  total  length;  snout  projecting,  mouth  small,  inferior,  horiion- 
tal,  maxillary  not  extending  as  far  as  orbit;  eye  small,  less  than  .25  length  of  head;  teeth  4 — 4; 
scales,  56  in  lateral  line,  12  in  transverse  line,  24  before  dorsal  fin;  dorsal  rays  8;  anal  rays  8. 
Color:  light  green  above,  silvery  on  sides  and  belly;  black  spot  at  caudal  base;  dorsal  fin  posteri- 
orly black  at  base;  a  metallic  band  on  middle  of  back.     Length,  4  inches,     {monaeus,  solitary.) 

An  uncommon  species,  peculiar  to  the  upper  waters  of  the  Tennessee  basin 
in  North  Carolina,  known  from  Swannanoa  River  at  Asheville  and  Spring  Creek 
at  Hot  Springs. 

91.  HYBOPSIS  DI8SIMILIS  (Klrtland). 

Spotted  Shiner. 

Luxilu9  duaimilit  Kirtland,  Boston  Journal  of  Natural  History,  iii,  1840.  341.  pi.  iv.  fig.  2;  Hahoninc  RItv. 

Ohio,  and  I.ake  Erie  near  Cleveland,  Ohio. 
Uyhovi*  di—imUi;  Jordan,  18806,  152;  Swannanoa  River  and  Spring  Creek.    Jordan  &  Evennann.  1806, 318. 

Diagnosis. — Form  long  and  slender,  slightly  compressed;  depth  .2  total  length;  head 
long,  flat  above,  contained  4.5  times  in  total  length;  snout  slightly  projecting  beyond  mouth, 
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abruptly  decurved;  mouth  small,  horizontal,  lower  jaw  included,  upper  jaw  not  extending  to 
orbit;  barbel  shorter  than  pupil;  eye  large,  .33  length  of  head,  placed  high  on  side  of  head; 
teeth,  4—4;  lateral  line  straight;  scales,  40  to  47  in  lateral  series,  11  in  crosswise  series,  16  to  18 
before  dorsal  fin;  dorsal  large,  8  rays;  anal  small,  7  rays;  caudal  well  forked.  Color:  back 
mottled  green,  sides  silvery  with  bluish  lateral  band  widened  into  dusky  spots;  dusky  band 
through  eyes  and  snout;  fins  unmarked.     Length,  4  inches.     (diasimilUf  dissimilar.) 

Ranges  from  Lake  Erie  to  Io\va  and  Arkansas,  southward  to  the  headwaters 
of  the  Tennessee  in  North  Carolina.  Not  rare  in  Swannanoa  River  at  Asheville 
and  in  Spring  Creek  at  Hot  Springs,  where  highly  colored  specimens,  with  very 
distinct  blue-black  spots  on  back  and  sides,  were  collected  by  Jordan  in  1888. 

92.  HYBOPSIS  LABROSUS  (Oope). 
Thick-Upped  Minnow. 

Ceraiiehihys  labrotua  Cope,  18706, 458;  Catawba  River,  in  Macdowell  and  Burke  counties,  N.  C. 
Hybopna  labro$ua,  Jordan.  18806, 134,  138;  Yadkin  River  and  Paoollet  River,  S.  C.  tributary  of  Santee.     Jor- 
dan A  Evermann,  1896. 310. 

Diagnosis. — Body  slender,  depth  less  than  head  and  contained  5.5  times  in  total  length; 
head  contained  4  to  4.5  times  in  total  length,  top  gently  decurved  to  snout;  mouth  horizontal, 
slightly  inferior,  lips  thick,  maxillary  extending  as  far  as  margin  of  orbit;  eye  contained  3.33  to 
3.75  times  in  head  and  slightly  less  than  interorbital  space;  teeth  1,4 — 4,1;  barbels  longer  than 
in  any  other  species,  more  than  half  diameter  of  eye;  scales  closely  imbricated,  34  to  40  in 
lateral  line,  8  to  10  in  trazisvers^  line,  16  in  front  of  dorsal;  fins  small;  dorsal  rays  8,  length  of 
first  ray  equal  to  half  distance  from  fin  to  anterior  edge  of  pupil,  dorsal  inserted  over  ventrals; 
anal  rays  7  or  8;  caudal  deeply  forked,  peduncle  long  and  slender.  Color:  males  dark  blue 
above,  with  black  markings  on  back;  a  dark  lateral  streak,  and  a  small  round  black  spot  on 
caudal  base;  in  large  examples,  a  dark  patch  on  posterior  rays  of  dorsal;  females  silvery,  with 
pale  blue  streak  along  sides  of  peduncle;  males  in  spring  with  fins  red  and  head  and  neck 
covered  with  tubercles,     Length,  3  inches.     {Iabra8u$,  thick-lipped.) 

Cope,  in  his  original  account  of  this  species,  said  it  was  not  uncommon  on  the 
bottom  in  clear  and  rapid  creeks  which  flow  into  the  upper  waters  of  Catawba 
River,  in  the  counties  of  Macdowell  and  Burke.  Jordan  found  the  species  com- 
mon in  Yadkin  River  near  Salisbury.  The  fish  resembles  Phenacobius  in  having 
thick  lips,  and  may  be  further  recognized  by  the  long  barbels. 

93.  HYBOPSIS  HYPSINOTUS  (Oope). 
High-backed  Minnow. 

Ceraiiekthy$  hmmnolua  Cope.  18706,  458;  Catawba  and  Yadkin  rivers. 

Hybapai*  hypnnotuB,  Jordan,  1888b,  138;  Paoollet  River,  S.  C.  tributary  of  the  Santee.  -Jordan  A  Evermann 
1896.  320. 

Diagnosis. — Fonn  stout,  robust,  compressed,  deptli  contained  3.75  times  in  total  length; 
head  short,  broad,  flat,  its  length  equal  to  body  depth;  muzzle  not  prominent,  mouth  inferior, 
horizontal;  maxillary  extending  to  margin  of  orbit;  lips  thin;  barbels  small;  eye  contained  3.5 
times  in  length  of  head  and  once  in  interorbital  space;  line  of  back  rises  gradually  to  first  dorsal 
ray,  then  descends  abruptly,  so  that  base  of  fin  is  oblique,  the  fin  margin  vertical,  the  posterior 
ray  less  than  half  length  of  anterior;  dorsal  fin  placed  in  advance  of  ventrals,  its  rays  8;  anal 
rays  8;  teeth  1,4 — 4,1;  scales,  38  to  41  in  lateral  line,  4  or  5  above  lateral  line  and  3  below. 
Oolor:  silvery,  with  a  double  series  of  black  specks  along  lateral  line  and  a  blackish  lateral  band; 
a  dark  line  around  snout  between  eyes;  in  breeding  males,  fins  bright  red,  body  with  violet 
luster.     Length,  3  inches,     {hypsinotxia,  high-backed.) 
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Inhabits  only  the  headwaters  of  the  Santee  and  Great  Pedee  basins.  ''  Com- 
mon in  creeks  heading  the  Catawba  River  in  Macdowell  County,  N.  C,  or  tribu- 
tary to  the  Yadkin  River  in  Roane  County"  (Cope). 

94.  HYBOPSIS  AHBLOPS  (Rafinesque). 

Silver  Ohub. 

RtUUua  amblopt  Rafinesque,  Ichthydogia  Ohiensis,  51.  1820;  Ohio  River. 

Ceratiehihyt  hyalinuM  Cope,  Journal  Academy  of  Natural  Sdenoes  of  Philadelphia.  1868.  226;  Holston  River, 

Va.    Cope.  18706.  450;  French  Broad  River.  N.  C. 
HybopM  amblopB,  Jordan,  18806,  152;  Swannanoa  River  and  Spring  Creek 

DiAQNosis. — ^Body  rather  slender/  not  greatly  oompreasedi  stout  anteriorly,  depth  .2 
total  length;  head  large,  flat,  broad,  .25  total  length;  eye  .33  length  of  head,  longer  than  snout 
and  longer  than  interorbital  space;  mouth  small,  somewhat  inferior,  horixontal,  maxillary 
not  reaching  anterior  margin  of  orbit;  snout  blunt;  teeth  1,4 — 4,1;  scales,  38  in  lateral  series, 
9  in  transverse  series,  16  in  front  of  dorsal;  lateral  line  deourved.  Color:  green  above,  scales 
dark-edged;  a  silvery  lateral  band,  this  usually  superimposed  on  a  plumbeous  or  blackish 
band;  a  dark  stripe  through  eye  to  snout.     Length,  3  inches,    (amblopa,  blunt-faced.) 

This  species,  which  ranges  from  New  York  to  Iowa  and  Alabama,  is  perhaps 
most  numerous  in  the  Ohio  and  Tennessee  valleys.  It  is  common  in  Swannanoa 
River  near  Asheville  and  in  Spring  Creek  at  Hot  Springs. 

95.  HYBOPSIS  KENTUOKIENSIS  (Rafinesque). 
"Knotty-head";  "Homy-head";  River  Ohub. 

LuxiluB  kmiuekierm»  Rafinesque,  Ichthydocia  Ohienms,  48, 1820;  Ohio  River. 

CeniidOhy  lejOocephalua  Giratxi.  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia.  1856. 213;  Yadkin 

River,  at  Salem,  N.  C. 
CenUiehthy§  hiouUahu,  Cope,  18706,  460.  404;  Neuse.  Yadkin.  CaUwba,  and  French  Broad  riven. 
HybopM  kerUuckimMis,  Jordan,  18806. 126, 120. 134. 130. 152;  Tar.  Neuse.  Yadkin,  OaUwba.  and  French  Broad 

rivers.     Evermann  A  Cox,  1806.  305;  Neuse  River  near  Raleigh.     Bean.  1003.  014;    Cane  River. 

Jordan  &  Evermann,  1806, 322. 

Diagnosis. — ^Body  stout,  slightly  compressed,  little  elevated,  depth  contained  4.25  times 
in  length;  head  large*  broad,  .25  total  length;  snout  conical,  blunt;  mouth  large,  nearly  terminal, 
lower  jaw  slightly  shorter,  upper  jaw  not  extending  to  margin  of  orbit;  barbel  well  developed; 
eye  placed  rather  high  in  the  side  of  head;  teeth  variable,  4 — 4, 1,4 — 4,1,  or  1,4 — 4,0;  scales  large, 
40  in  lateral  series,  10  in  transverse  series,  18  before  dorsal;  lateral  line  decurved;  dorsal  fins 
placed  slightly  posterior  to  ventrals,  rays  8;  anal  rays  7.  Color:  bluish-green  above,  scales 
dark-edged,  coppery  and  green  reflections  on  sides,  white  below;  fins  pale  orange;  spring  males 
with  a  red  spot  on  each  side  of  head  and  lower  parts  rosy;  top  of  head  in  adults  swollen  into  a 
high  crest,  which  is  covered  with  tubercles;  a  dark  caudal  spot  in  young,  (kentuckienais, 
inhabiting  Kentucky.) 

This  is  the  commonest  and  most  widely  distributed  of  the  species  of  Hybop- 
sis  in  North  Carolina.  It  exists  in  most  of  the  rivers  which  flow  into  the  Atlantic 
and  also  in  tributaries  of  the  French  Broad,  preferring  the  larger  streams  and 
seldom  entering  small  brooks.  In  1904  specimens  from  a  tributary  of  the  Little 
Tennessee  River  in  Macon  County,  North  Carolina,  were  sent  to  the  Bureau  of 
Fisheries  by  Mr.  D.  P.  Cabe,  who  reported  that  the  fish  was  known  in  that  section 
as  "  knotty-head  "  or  "  homy-head  ".  It  reaches  a  length  of  9  or  10  inches  and  is 
sometimes  eaten. 
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Specimens  of  this  fish  appearing  as  no.  12  on  the  fish  register  of  the  U.  S. 
National  Museum  were  collected  at  Salem,  in  Forsyth  County,  by  J.  T.  Lineback, 
in  1856,  and  were  described  by  Dr.  Girard  as  a  new  species  under  the  name 
CeratictUhys  leptocephaltis. 

Genus  CYPRIlfUS  LimuBus.    Carps. 

Large  fresh-water  fishes  of  Asia,  with  rather  stout  compressed  body;  mod- 
erate sized  mouth,  with  thick,  fleshy  lips;  broad  molar  pharyngeal  teeth  in  several 
series;  2  barbels  on  each  side  of  the  maxillary;  large  cycloid  scales;  complete 
lateral  line;  large,  thick-walled  air-bladder;  long  dorsal  fin,  with  a  stout  spinous 
anterior  ray;  short  anal  fin,  the  first  ray  spinous;  and  large,  bilobed  caudal  fin. 
One  species  introduced  into  various  parts  of  the  world,  and  extensively  cultivated. 
{Cyprinus,  ancient  name  for  the  carp.) 

96.  0YPRINU8  OARPIO  LinnsBUS. 
"Oarp";  "Oenuan  Oarp";  Asiatic  Oarp. 

Cypn'ntM  earpio  Unimus,  Systema  Natune,  ed.  x,  1768b.  320.   Smith.  18936,  pi.  xlvii,  2  figs.     8inith,1803a,  190, 
199;  Pasquotank  and  Roanoke  riven.    Jordan  &  Evennann,  1896,  201. 

Diagnosis. — ^Depth  contained  about  3.5  times  in  length;  head  .25  length;  snout  blunt,  .33 
length  of  head;  eye  small,  .15  length  of  head;  mouth  horisontal,  the  angle  extending  .5  distance 
between  end  of  snout  and  anterior  mai^gin  of  eye;  a  short  barbel  at  comer  of  mouth  and  a 
shorter  one  about  middle  of  maxillary;  lips  full,  sucker-like;  teeth  1,1|3 — 3|lyl,  with  broad 
grinding  surface;  scales  in  lengthwise  series  35  to  40,  in  transverse  series  10  to  12,  the  nearly 
straight  lateral  line  running  about  midway  between  dorsal  and  ventral  profiles;  alimentary 
canal  long,  pyloric  appendages  absent;  air-bladder  large,  thick,  with  transverse  constriction; 
dorsal  fin  beginning  over  ventrals,  elevated  anteriorly,  the  base  .5  length  of  trunk,  the  rays  19 
to  23  exclusive  of  rudiments,  the  first  major  ray  being  a  stout  spine  with  its  posterior  surface 
serrated;  anal  rays  6  or  7  besides  rudiments,  the  anterior  a  serrated  spine;  caudal  fin  broad, 
deeply  notched.  Color:  variable  but  usually  dull,  dark  green,  darker  above  and  lighter  below; 
under  parts  sometimes  yellow,  as  are  also  cheeks,  lips,  lower  side  of  head,  and  iris;  fins  in 
general  like  adjacent  parts  of  body,     (earpio,  carp.) 

Although  the  introduction  of  the  carp  into  the  United  States  from  Europe 
was  as  recent  as  1877,  the  species  quickly  became  firmly  established  and  is  now 
the  most  generally  distributed  fish  in  this  country.*  The  imported  specimens 
whose  progeny  now  exist  in  probably  every  state  and  territory  (except  Alaska) 
were  brought  over  by  the  United  States  Fish  CJommission  from  Germany,  where, 
as  in  other  parts  of  Central  Europe,  the  carp  had  been  cultivated  since  the  thir- 
teenth century. 

Long  domestication  and  cultivation  have  resulted  in  the  production  of  a 
number  of  races  or  varieties  differing  more  or  less  strikingly  from  the  typical  form. 
Among  those  which  are  met  with  in  the  United  States  are  (1)  the  scale  carp, 
which  differs  the  least  from  the  original  Asiatic  type  and  is  characterized  by  being 
uniformly  covered  with  regularly  arranged  scales;  (2)  the  mirror  carp,  with 

*Axi  admirable  review  of  the  carp  and  the  various  questions  connected  with  its  acclimatisation  appears 
in  the  Report  of  the  Bureau  of  Fisheries  for  1004  under  the  title  '*The  German  Carp  in  the  United  States,"  by 
Leon  J.  Cole. 
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greatly  enlarged  scales  of  irregular  shape  and  arrangement,  a  pait  of  the  body 
being  bare;  and  (3)  the  leather  carp,  so-called  from  its  thick,  smooth,  velvety 
skin,  which  b  either  entirely  destitute  of.  scales  or  has  only  a  few  along  the  back 
or  belly. 


Fig.  31.    Scale  Carp;  Asiatic  Carp. 


The  carp  attains  a  relatively  large  size — examples  weighing  upwards  of  60 
pounds  being  known  in  Europe  and  of  fully  40  pounds  in  the  United  States, 
although  full  sexual  maturity  is  attained  by  the  second  or  third  year  when  the 
fish  weigh  only  3  or  4  pounds. 

Spawning  occurs  from  April  to  June,  according  to  latitude,  the  very  small 
eggs  being  adhesive  and  becoming  attached  to  any  submerged  objects,  such  as 
stones,  sticks,  and  aquatic  plants  generally.  Prior  to  and  during  the  egg-laying 
each  female  may  be  attended  by  from  2  to  6  mates.  The  carp  is  extraordinarily 
prolific,  the  number  of  eggs  laid  ranging  from  several  hundred  thousand  in  a  fish 


Fig.  32.     Leather  Carp.    Cyprinut  carpio. 


of  4  or  5  pounds  to  upwards  of  2  million  in  one  weighing  15  or  20  pounds.  The 
eggs  hatch  in  2  to  20  days,  depending  on  the  temperature  of  the  water.  By 
winter  the  young  may  exceed  7  inches  in  length  and  probably  average  4  or  5 
inches  if  food  is  sufficiently  abundant. 
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The  introduction  of  the  carp  into  North  Carolina  waters  began  in  1879  and 
was  very  successful,  the  fish  soon  becoming  widely  distributed  and  abundant.  It 
is  now  well-known  in  all  parts  of  the  state,  but  is  most  plentiful  in  the  warmer, 
more  sluggish  lowland  waters.  It  can  not  be  said  to  have  attained  any  great 
value  as  a  market  fish,  although  it  is  an  item  in  the  commercial  fisheries  of  a 
dozen  countries.  In  1902,  the  quantity  sold  was  46,500  pounds,  worth  $2,100, 
the  largest  catch  being  credited  to  Washington,  Martin,  and  Currituck  counties. 
Here,  as  in  many  other  states,  the  carp  is  of  most  importance  for  home  consump- 
tion and  as  a  food  for  other  fishes.  It  is  preeminently  adapted  for  small,  warm 
ponds,  and  it  was  brought  to  America  primarily  for  stocking  such  waters,  which 
often  can  not  support  any  other  fish  life.  By  comparison  with  numerous  native 
fishes,  the  carp  is  an  inferior  food;  and  in  a  state  so  well  supplied  with  most  desir- 
able food  fishes  as  North  Carolina,  there  is  no  reason  to  believe  the  carp  will  ever 
become  popular. 

Order  APODES.    The  Eels. 

The  eels,  or  apodal  fishes,  constitute  a  large  and  interesting  order  with  repre- 
sentatives in  tropical  and  temperate  waters  of  all  parts  of  the  world.  Some  of 
the  species  are  very  small,  others  are  so  large  as  to  deserve  the  popular  name  of 
"sea-serpents".  The  characters  which  distinguish  them  are,  in  addition  to  the 
elongate  body ,  atrophied  or  absent  premaxillary  bones;  absence  of  spines  in  the 
fins;  isocercal  tail;  low  and  long  dorsal  and  anal  fins  (if  present);  absence  of  ven- 
tral fins;  comparatively  small  gill-openings;  scales  lacking  or  rudimentary; 
slightly  developed  scapular  arch;  increased  number  of  vertebrse;  and  various 
other  skeletal  pecularities.  Of  the  dozen  American  families,  4  have  local  rep- 
resentatives and  may  be  thus  distinguished: 

Key  to  the  North  Carolina  families  of  eeb. 

t.  Tongue  present;  pectoral  fins  present;  gill-openings  comparativelv  large,  slit-like. 
a.  Dorsal  and  anal  fins  confluent  around  the  tail;  pectoral  fins  well  developed. 

b.  Scales  present,  but  embedded,  linear  in  shape,  and  arranged  in  groups;  species  enter- 
ing fresh  water Anguiluda. 

bb.  Scales  entirely  absent;  species  marine Leptocephauda. 

aa.  Dorsal  and  anal  fins  not  confluent  around  the  tail,  the  projecting  tail  without  any  rays; 

pectoral  fins  minute Ophichthtidjb. 

it.  Tongue  absent;  pectoral  fins  absent;  gill-openings  small,  rounded MuRiSNiDAE. 

Family  ANGUILLIDiE.     The  Common  Eels. 

The  fishes  of  this  family,  which  includes  a  single  genus,  pass  much  of  their 
lives  in  fresh  water,  going  to  the  sea  to  spawn.  They  are  distinguished  by  having 
a  conical  head,  well-developed  opercles  and  branchial  apparatus,  distinct  tongue, 
teeth  in  cardiform  bands  on  jaws  and  vomer,  gill-openings  vertical,  lateral  line 
present,  rudimentary  scales,  dorsal  and  anal  fins  that  are  continuous  around  the 
tail,  and  well  developed  pectorals.  The  young  pass  through  a  peculiar  metamor- 
phosis before  attaining  the  adult  form. 
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Genus  ANGUULA  Shaw.  Common  Eels. 
Form  elongate,  rounded  anteriorly,  compressed  posterioriy;  head  long, 
conical;  mouth  large,  lower  jaw  projecting;  teeth  small,  in  bands  in  each  jaw,  and 
a  patch  on  vomer;  branchial  opening  a  small  slit,  about  width  of  base  of  pector- 
als; nostrils  well  separated,  the  anterior  tubular;  lateral  line  well  marked;  body 
covered  with  minute  embedded  scales  arranged  mostly  in  small  groups,  some 
of  which  are  placed  at  right  angles;  dorsal  and  anal  fins  long,  dorsal  origin  not 
near  the  head.  One  American  species  probably  a  variety  of  the  European 
eel  (Anguilla  anguUla). 

97.  ANGUILLA  CHRIS YPA  Raflnesque. 
"Eer';  Common  Eel;  Fresh-water  Eel. 

AnguiUa  ehriaypa  Rafineaque,  American  Monthly  Bfacastne  and  Critical  Review,  1817. 120;  lAke  George,  Hud- 
son River,  and  LAke  Champlain.     Linton,  1005,  361;  Beaufort. 

AnguiUa  sp.  Cope.  18706,  491;  "all  the  Atlantic  waters  of  North  Carolina". 

Anffuilla  boatonienM,  Yarrow,  1877,  216;  Beaufort. 

AnguiUa  vulgaris,  Jordan  A  Gilbert,  1879,  386;  Beaufort  Harbor. 

AnguiUa  anguiUa  rottnUa,  Jenkins,  1887,  86;  Beaufort.  Jordan.  18896, 129,  133,  139;  Neuse,  Cape  Fear,  and 
Catawba  rivers. 

AnguiUa  chrywypat  Smith,  1893a,  191.  196.  199;  Pasquotank  and  Roanoke  rivers,  and  Edenton  Bay.  Ever- 
mann  ft  Cox.  1896. 305;  Neuse  River.  Smith.  1901, 134;  Lake  Mattamuskeet.  Kendall  ft  Smith,  1894, 
21;  Hatteras  Inlet.     Jordan  ft  Evermann,  1896,  348,  pi.  Iv,  fig.  143. 

Diagnosis. — Depth  of  body  about  .8  total  length;  head  .12  length;  eye  about  .6  length  of 
snout;  origin  of  dorsal  fin  behind  branchial  slit  about  twice  length  of  head;  anal  origin  about 
length  of  head  posterior  to  dorsal  origin;  fins  low;  length  of  pectorals  about  .33  length  of  head 
Color:  variable,  usually  greenish  brown  above,  often  brownish  yellow,  white  below,     (chrisypa, 
gold-bellied.) 

The  common  eel  has  a  wide  distribution  in  the  eastern  part  of  North  Amer- 
ica; it  is  found  from  Canada  to  the  West  Indies  and  as  far  westward  as  the  Rocky 
Mountains.  It  ascends  all  the  coastwise  streams,  and  is  a  permanent  resident  of 
the  Great  Lakes  and  Mississippi  Valley.  It  occurs  as  a  migrant  in  all  the  streams 
of  North  Carolina  east  of  the  Alleghenies  and  doubtless  in  the  upper  waters  of  the 
French  Broad. 

The  maximum  length  of  the  eel  is  about  5  feet,  although  the  average  is  under 
3  feet.  Eels  of  all  sizes  are  found  in  the  rivers  and  coastal  waters  at  all  times, 
but  there  are  definite  movements  of  adults  from  the  fresh  waters  to  the  sea,  and 
of  young  from  salt  water  to  the  rivers,  The  eel  belongs  to  the  class  of  catadro- 
mous  fishes — that  is,  those  which  go  to  the  sea  to  spawn.  There  has  been  much 
mystery  surrounding  the  spawning  and  other  habits  of  eels,  and  some  curious 
notions  are  entertained  regarding  the  fish.  Even  at  the  present  time  much 
remains  to  be  learned  about  this  species,  but  the  following  facts  seem  to  be  estab- 
lished, based  in  part  on  the  observations  of  the  European  eel,  whose  habits  are 
similar  to  those  of  our  own  species. 

Eels  produce  eggs  like  most  of  our  common  fishes;  the  eggs  are,  however, 
exceedingly  small  and  numerous,  and  may  easily  be  mistaken  for  the  fatty  tissue 
of  the  ovary  in  which  they  are  embedded.  The  eggs  are  only  a  little  more  than 
.01  inch  in  diameter,  and  the  number  produced  by  a  large  fish  has  been  estimated 
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at  over  10  millions.  The  female  eel  is  larger  than  the  male,  the  latter  probably 
rarely  exceeding  2  feet  in  length.  The  ovaries,  two  in  number,  are  of  a  pale 
yellow  color  and  extend  along  the  vertebral  column  the  whole  length  of  the 
abdominal  cavity;  they  are  about  half  an  inch  wide  and  are  thrown  into  numerous 
transverse  folds.  The  two  male  organs  are  similarly  situated,  but  have  a  different 
shape  and  appearance;  each  consists  of  about  50  lobules  arranged  in  longitu- 
dinal rows,  with  a  glistening  white  appearance.  The  male  eel  when  sexually 
mature  has  very  large  eyes  and  a  short,  pointed  snout,  and  its  color  is  silvery 
gra.y. 


Fig.  33.    CoiuioN  Ebi.    dnguiiki  ehruj/pa. 

Spawning  normally  occurs  in  salt  water,  in  fall  and  winter.  There  is  some 
evidence  that  eels  may  under  exceptional  circumstances  spawn  in  fresh  water, 
but  it  is  not  conclusive.  The  migration  of  the  adult  eels  is  said  to  take  place 
mostly  at  night,  and  usually  extends  to  mud  banks  off  the  mouths  of  rivers,  the 
eggs  being  there  laid  and  fertilized.  The  maturation  of  the  reproductive  organs 
takes  place  only  after  the  eels  reach  salt  water,  and  proceeds  rapidly.  It  is 
thought  by  some  authorities  that  all  the  individuals  of  both  sexes  die  after  once 
spawning. 


Fig.  34.    Leptocephalub 


Common  Eel. 


The  eggs  float  at  the  surface,  and  are  wafted  about  by  wind  and  wave.  They 
batch  into  transparent,  much-«om pressed,  lanceolate  creatures,  with  small  head, 
large  eyes,  and  large  mouth  armed  with  a  few  long,  sharp  teeth;  these  larval  eels 
are  called  leptocephali,  and  are  so  different  in  form  from  the  adults  that  the  iden- 
tiflcation  of  this  stage  of  the  American  ee!  has  not  been  postively  accomplished 
although  it  is  probable  that  several  leptocephali  collected  by  the  fishery  steamer 
Albatross  in  fall  about  100  miles  off  the  New  Jersey  coast  and  studied  by  Prof. 
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C.  H.  Eigenmann'*'  are  referable  to  this  species.  They  were  a  little  under  2  inches 
in  length,  and  one  of  them  is  represented  in  the  accompanying  cut.  The  lepto- 
cephalus  gradually  changes  into  the  eel  shape,  undergoing  a  reduction  in  size, 
so  that  when  the  young  eel  assumes  the  normal  form  it  may  be  on)y  half  as  long 
as  when  it  was  a  leptocephalus. 

The  young  eels,  2  to  3  inches  long,  come  inshore  and  ascend  the  streams  in 
spring;  they  are  then  frequently  observed,  as  they  have  a  dark  color,  swim  at  or 
near  the  surface,  and  are  often  in  incredible  numbers,  extendingfor  miles  in  almost 
unbroken  lines  along  the  edges  of  brooks  and  creeks.  They  remain  in  the  fresh 
waters  until  mature,  and  then  descend  to  the  sea. 

Eels  feed  on  all  kinds  of  animal  matter,  whether  living  or  dead,  and  are.gener- 
ally  recognized  as  destructive  to  other  fish.  They  are  very  injurious  to  the  shad 
fishery  in  North  Carolina,  as  in  other  waters.  When  shad  are  caught  in  gill  nets, 
the  eels  often  destroy  their  market  value  by  biting  a  hole  in  their  abdomens  and 
eating  the  eggs.  They  also  consume  large  quantities  of  eggs  of  shad  and  other 
fish  after  deposition. 

While  considerable  quantities  of  eels  are  caught  for  market  in  North  Caro- 
lina, this  species  does  not  rank  among  the  important  commercial  fishes  of  the 
state.  In  the  Beaufort  region  it  is  common,  but  apparently  not  in  sufficient 
abundance  to  support  a  special  fishery.  About  1897  a  religious  band,  called  the 
"  Arkites",  went  to  Beaufort  from  Virginia  in  a  houseboat  or  ark,  taking  with 
them  eel  pots;  they  began  to  fish  for  eels^  marketing  their  catch  in  Newbem,  but 
the  business  never  met  with  much  success.  Eels  are  caught  for  market  in  New 
River  50  miles  from  Beaufort,  and  at  Newbem  the  eel  fishery  is  growing;  Oriental 
is  also  an  important  shipping  point.  The  fishermen  use  wire  eel  pots  and  also 
pots  made  from  kegs,  which  they  say  are  more  successful.  The  market  is  wholly 
in  the  north,  owing  to  the  widespread  and  deep  seated  local  prejudice  against  eels. 
In  Lake  Mattamuskeet  eels  are  abundant,  but  only  sparingly  utilized;  at  one  time 
a  religious  sect,  known  as  the  '^Sanctified",  made  a  business  of  catching  eels  in 
the  lake  and  shipping  them  north. 

Eels  have  a  very  delicate,  well-flavored  flesh  which  is  white  when  cooked, 
and  rank  high  as  food  fishes,  although  many  people  refuse  to  eat  them  on  account 
of  their  supposed  snakish  aflinities. 

In  1902  the  North  Carolina  fishermen  sold  507,111  pounds  of  eels,  receiving 
$19,962  therefor.  The  catch  in  recent  years  has  been  much  larger  than  formerly ; 
thus,  in  1897,  it  amounted  to  96,700  pounds  worth  $4,051,  and  in  1890  to  55,250 
pounds  worth  $3,476. 

Family  LEPTOCEPHALIDiE.    The  Conger  Eels. 

Marine  eels,  characterized  by  scaleless,  elongate  body;  extremity  of  tail 
surrounded  by  a  fin  as  in  the  Anguillidae;  tongue  anteriorly  unattached;  posterior 

*The  leptocephalus  of  the  American  eel  and  other  American  leptooephali.  Bulletin  U.  S.  Fish  Commi»- 
sion  1001,  pp.  81-92, 15  plates. 
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nostril  near  margin  of  eye;  and  well-developed  pectoral  fins.  The  best  known 
genuB,  and  the  only  one  represented  on  the  United  States  coast,  is  the  following. 
Genus  LEPTOCEPHALUS  Scopoli.  Conger  Eeli. 
Sea  eels,  similar  to  Anguilla  and  not  always  separated  from  it  by  fishermen, 
but  attaining  a  much  greater  size  and  easily  distinguished  by  the  absence  of 
scales,  etc.  A  character  in  which  this  genus  differs  from  the  other  American 
genera  of  this  family  (Congennunena  and  Uroconger)  is  the  origin  of  the  dorsal 
fin  [losteriDr  to  the  pectorals.  Vomerine  teeth  in  a  band,  none  of  them  canine, 
and  jaw  teeth  in  several  series,  of  which  the  outer  are  close  together  and  form  a 
cutting  edge;  the  tail  (i.  e.,  the  post-ventral  part  of  the  body)  about  half  longer 
than  the  remainder  of  body;  lateral  line  present;  branchial  openings  large;  eyes 
large.     (Leptocepkalus,  slender  head.) 

98.  LEPTOCEPHALUS  OONQEB  (Linnwus). 
Conger  Eel;  Sea  Eel;  Ocean  EeL 

MtirinHi  ameer  linnniu.  Syataoui  Natune,  td.  i,  245,  ITS8;  Europe. 

Con9<r>wn««r.J«ikiru.  1886,11;  Bewifort.     Jordui.  1886,  ZS:  Boufort.     JenkmB,  1SS7.  8S;  BMuIort. 

LttHattplMlut  eongiT.  Jordui  A  EvermuiD.  ISM,  354,  pi.  ivii.  fig.  148.     linlcD.  IMS.  351:  B«ufart. 


Fig.  35.    Conger  Eel.  Leploeephalw  conger. 


DiAONoetB. — Body  elongate,  roiuded,  depth  .4  length  of  head;  head  flattened,  pointed, 
Bamewhat  more  than  .5aBlongaatruDkand.ll  totallength;  mouth  large,  its  angle  under  or  be- 
yond posterior  margin  of  eye;  lips  thick,  upper  lip  with  prominent  pores;  eye  .16  to  .20  length 
of  head  and  .66  length  of  snout;  lateral  line  with  conspicuous  pores;  dorsal  fin  arising  over 
posterior  eTtremity  of  pectorals;  pectorals  .3  length  of  head.  Color:  above  black  or  dark 
olive  green,  beneath  whit«;  vertical  fins  with  a  narrow  black  border,  (eonger,  ancient  Latin 
name  for  this  fish.) 

A  very  widely  distributed  species,  common  in  Europe,  Asia,  Africa,  and  on 
the  east  coast  of  America  from  Massachussetts  to  Brazil.  In  North  Carolina  it 
is  not  uncommon  about  Beaufort,  in  the  harbor  and  in  Newport  and  North 
rivers,  and  in  the  salt-water  sounds.  It  reaches  a  very  large  size,  European 
examples  which  weighed  90  to  100  pounds  being  recorded;  10  to  15-pound 
specimens  are  not  infrequently  taken  on  our  coast. 

The  eggs  of  the  conger,  which  are  laid  at  sea  during  summer,  are  about  .01 
inch  in  diameter  and  float  at  the  surface.     The  number  produced  by  a  single  eel 


112  FISHES  OF  NORTH   CAROLINA. 

is  enormous,  exceeding  7  millions  in  certain  large  European  specimens.  A  con- 
ger in  the  Berlin  aquarium,  weighing  22.5  pounds,  had  ovaries  weighing  8  pounds 
which  contained  over  3  millions  eggs  (estimated).  The  young  pass  through  a 
metamorphosis  similar  to  that  of  the  common  eel.* 

The  conger  subsists  chiefly  on  fish,  but  also  takes  other  animal  food.  Speci- 
mens examined  at  Beaufort  in  July  and  August  contained  fish,  shrimp,  and  a 
small  gastropod.  Although  an  excellent  food  fish,  extensively  sought  and  eaten 
in  Europe  and  Asia,  the  conger  supports  no  fishery  in  the  United  States  and  is 
very  sparingly  utilized. 

Family  OPHICHTHYID^.    The  Snake  Eels. 

These  are  tropical  eels  whose  appearance  suggests  the  serpents,  some  of  the 
species  being  marked  by  bands  or  spots.  The  family  contains  about  100  species 
and  12  American  genera  (one  local),  and  may  be  most  readily  recognized  by  the 
naked  tail  which  projects  beyond  the  dorsal  and  anal  fins,  if  the  latter  are  present 
(as  in  most  genera).  Body  scaleless;  tongue  more  or  less  closely  adherent  to  floor 
of  mouth;  mouth  small,  moderate,  or  large;  teeth  various;  anterior  nostrils  in 
upper  lip  and  opening  downward;  gill-openings  not  united;  fins  either  altogether 
absent  or  reduced  in  size  and  number. 

Genus  BASCANICHTHYS  Jordan  &  Davis.    Black-Snake  Eels. 

Small  or  moderate  sized  American  eels,  with  cylindrical  and  very  elongate 
body;  included  lower  jaw;  long  dorsal  and  anal  fins,  the  former  beginning  on 
head;  rudimentary  or  minute  pectorals;  and  small  pointed  tail  destitute  of 
rays.  Three  species,  2  known  from  single  specimens  (Gulf  of  Mexico  and  Gulf  of 
California).     (BascanichAys,  black-snake  fish.) 

99.  BAS0ANI0HTHY8    SOUTIOARIS  (Ooode&Bean). 

Black-Snake  Eel. 

Sj^utoebranehuB  aetdiearit  Qoode  A  Bean,  Proceedings  U.  S.  National  Miuettm,  1879,  343;  Cedar  Key,  Florida. 
Baaeaniehthy»  §eutieariM,  Jordan  A  Evermann,  1806,  378,  pi.  Ixiii,  fig.  165. 

Diagnosis. — ^Trunk  somewhat  longer  than  tail;  head  contained  22  times  in  total  length, 
12  times  in  section  anterior  to  vent;  snout  contained  5.3  times  in  head;  diameter  of  eye  rather 
less  than  .5  length  of  snout;  tip  of  lower  jaw  under  middle  of  snout;  upper  jaw  .25  length  of 
head;  teeth  blunt,  in  1  series  in  jaws,  in  2  series  on  vomer;  origin  of  dorsal  fin  midway  from  tip  of 
snout  to  gill-slit;  pectoral  fin  .5  length  of  snout;  lateral  line  arched  over  the  opercle,  with  con- 
spicuous pores.    Color:  above  dark  brown,  below  lighter,  fins  pale.     {8ciUicari8,  whip-like.) 

The  claims  of  this  fish  to  a  place  in  the  North  Carolina  fauna  depend  on  the 
taking  of  one  specimen  at  the  Beaufort  laboratory  in  1906.  The  habitat  of  the 
species  has  not  heretofore  been  known  to  extend  beyond  the  west  coast  of  Florida, 
where  it  is  said  to  be  not  rare. 

Nothing  has  been  recorded  regarding  the  habits  of  the  fishes  of  this  genus; 
it  is  therefore  interesting  to  note  that  the  Beaufort  specimen  was  dug  out  of  the 

*See  **The  egg  and  development  of  the  conger  eel,"  by  0.  H.  Eigenmann,  Bulletin  U.  S.  Fish  Gommiaeion 
1901,  in  which  eggs  of  this  species  found  at  the  suxfaoe  off  the  coast  of  Massachusetts  are  deaoribed  and 
figured. 
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sand  in  the  harbor  by  Dr.  H.  E.  Enders  on  July  31,  and  was  kept  in  an  aquarium 
at  the  laboratory  until  August  18,  when  it  died.  While  in  captivity  it  remained 
most  of  the  time  with  its  body  completely  buried  in  sand,  its  head  projecting  just 
far  enough  to  enable  it  to  breathe.  Small  fishes  and  crab  were  supplied  for  food, 
but  none  were  eaten  so  far  as  observed.  This  fish  was  89  centimeters  (about  36 
inches)  long;  its  head  was  4  cm.  long,  its  tail  40  cm.,  and  its  pectoral  fins  .4  cm. 

Family  MUILENIDiE.     The  Morays. 

A  very  numerous  family  of  sea  eels,  representing  the  most  degenerate  of  the 
apodal  fishes.  They  inhabit  warmer  waters,  live  largely  in  the  crevices  of  coral 
reefs  or  rocks,  and  are  pugnacious,  some  of  the  larger  ones  being  able  to  inflict 
very  painful  and  dangerous  wounds.  Distinguishing  features  of  the  family  are 
absence  of  pectoral  fins;  thick,  leathery,  scaleless  skins;  and  small  round  bran- 
chial openings.  The  posterior  part  of  the  head  is  elevated  owing  to  the  excessive 
development  of  muscles  that  move  the  jaw,  and  razor-like  or  crushing  teeth  are 
present  in  the  narrow  jaws.  Of  the  dozen  or  more  genera,  only  one  is  repre- 
sented in  North  Carolina. 

Genus  LYCODOHTIS  McClelland.  Morays. 
Body  compressed;  dorsal  fin  beginning  on  the  head,  in  front  of  branchial 
openings;  jaw  teeth  all  sharp;  vomerine  teeth  in  one  or  two  series;  posterior  nos- 
trils without  a  tube,  anterior  with  a  long  tube.  A  numerous  genus,  many  of  the 
species  beautifully  marked,  living  among  rocks  in  shoal  water.  One  species 
stray?  to  the  North  Carolina  coast.     {LycodarUia,  wolf  tooth.) 

100.  LYOODONTIS  OOELLATUS  (Agassiz). 

Spotted  Moray. 


Gymnoiharax  oeeUaius  Agaaeu,  Fiaoes  BraaUieiiMfl.  01.  pi  506. 1828;  Braul. 
Lycodonti$  oeeUaiut,  Jordan  &  Evennum,  1896, 390. 

Diagnosis. — ^Head  contained  5.66  times  in  total  length;  lower  jaw  .5  head;  jaws  closing 
almost  perfectly;  teeth  uniserial,  large,  weakly  serrated  on  posterior  edge;  vomerine  teeth  small 
or  wanting;  eye  .6  snout,  .12  head.  Ck>lor:  dark  brown,  with  nimierous  round,  pale  yellow 
spots,  largest  posteriorly;  head  lighter  than  body,  reticulated,  dark  on  occiput  and  between 
eyes;  lower  jaw  pale,  with  reticulations;  dorsal  spotted  like  body,  margined  with  elongated 
bla^k  blotches;  anal  pale,  with  a  broad  black  edge,     (ocellatus,  covered  with  eye-like  spots.) 

The  foregoing  description  is  based  on  a  specimen  18.5  inches  loi^g  in  the  Beau- 
fort laboratory,  taken  at  this  place  in  the  summer  of  1904.  Another  specimen 
12.5  inches  long,  obtained  on  Bird  Shoal,  Beaufort  Harbor,  August  20,  1903,  is 
also  in  the  laboratory;  the  body  is  a  rich  brown,  and  some  of  the  round  yellow 
spots  on  the  posterior  part  of  body  are  as  large  as  eye;  spots  on  upper  part  of 
head  smallest,  those  on  cheeks  elongate;  head  .14  total  length;  eye  .7  snout,  .12 
head;  lower  jaw  .4  head. 

The  species  ranges  from  the  coast  of  the  Gulf  States  to  Brazil,  and  has  not 
heretofore  been  recorded  from  any  point  on  the  Atlantic  coast  of  the  United 
States.  The  large  example  represents  about  the  maximum  size  attained  by  the 
species. 
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Order  ISOSPONDYLI.     The  Clupeoid  and  Salmonoid  Fishes. 

This  order,  which  comprises  some  of  the  commonest  and  most  valuable  of 
our  soft-rayed  fishes,  both  marine  and  fresh-water,  is  divisible  into  two  groups, 
characterized  by  the  absence  or  the  presence  of  an  adipose  dorsal  fin.  The  clupe- 
oid, or  herring-like,  fishes  do  not  possess  this  appendage,  and  constitute  the  fami- 
lies Elopidse,  Albulidse,  Hiodontidse,  Dorosomidse,  ClupeidsB,  and  Engraulidse; 
the  salmonoid,  or  trout-like,  fishes  have  this  fin,  and  include  the  family 
Salmonidae.  The  families  of  herring-like  fishes  having  representatives  in  North 
Carolina  may  be  distinguished  as  follows: 

i.  A  b<$iiy  plate  betweeirarms  of  the  lower  jaw Elopida. 

it.  No  bony  plate  between  the  branches  of  the  lower  jaw. 
a.  Lateral  line  present. 

b.  Mouth  small;  base  of  tongue  and  roof  of  mouth  covered  with  paved  teeth;  salt-water 

fishes Albulidje. 

bb.  Mouth  large;  teeth  pointed,  none  forming  a  pavement;  fresh-water  Eshes. 

Hiodonhdjb. 
aa.  Lateral  line  absent. 

c.  Mouth  small,  inferior,  without  teeth;  stomach  gizzard-like DoBOSOMiDiE. 

cc.  Mouth  of  moderate  size,  terminal,  teeth  small;  stomach  not  gizzard-like. 

CLUPKIDiB. 

ecc.  Mouth  very  large,  inferior,  lower  jaw  very  long  and  slender Enoraulida. 

Family  ELOPIDiE.    The  Tarpons,  Big-eyed  Herrings,  etc. 

Large  coastal  fishes  of  southern  waters,  herring-like  in  appearance,  with 
elongate  body  covered  with  large  or  small  silvery  scales,  large  terminal  mouth, 
maxillary  long  and  extending  backward  beyond  orbit,  a  bony  plate  between  the 
branches  of  the  lower  jaw,  teeth  in  bands  on  jaws  and  also  on  tongue  and  roof  of 
mouth,  eye  provided  with  an  adipose  lid,  branchial  membranes  not  united  and 
free  from  the  isthmus,  gill-rakers  long  and  slender,  branchiostegals  very  numer- 
ous, lateral  line  present,  bases  of  dorsal  and  anal  fins  surrounded  by  scaly  sheath, 
a  long  accessory  scale  in  axil  of  pectorals  and  ventrals,  pyloric  coeca  numerous. 
Two  American  genera,  easily  distinguished  by  the  size  of  the  scales  and  the  length 
of  the  last  dorsal  ray. 

Genus  TARPON  Jordan  ft  Evermann.    Tarpons  or  Tarpums. 

Very  large  fishes  found  along  the  Atlantic  coast  of  America.  The  oblong 
and  compressed  body  is  covered  with  huge  scales;  the  lower  jaw  is  strong  and 
projecting;  the  branchiostegals  number  23;  pseudobranchiaB  are  absent;  lateral 
line  present  and  straight;  the  dorsal  finis  inserted  behind  ventrals  and  its  last  ray 
is  produced  as  a  long  filament;  anal  fin  long,  its  last  ray  elongate.  One  species. 
(Tarpon,  the  local  name  for  the  fish  in  Florida,  probably  of  Indian  origin.) 

101.  TARPON  ATLANTIOUS  (Ouvier  &  Valenciennes). 
"Tarpon";  "Silver-fish*';  "King-fish". 

AfegalopM  aUanlieu$  Cuvier  &  ValencienneB.  Htstoire  Naturelle  des  Poissons,  zix,  398,  1846;  Giuuleloupe,  San 

Domingo,  Martinique,  and  Porto  Rico. 
MegalojM  thriataidet.  Yarrow,  1877.  215;  Beaufort.    Jordan  4c  Gilbert.  1879.  384;  Beaufort. 
Tarpon  cUlantiau,  Jordan  4c  Evermann,  1896,  409,  pi.  Ixvii,  fie.  177. 
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DuoNOBiB. — Body  elongate,  compreeaed,  doraal  outline  but  little  elevated,  tbe  depth 
rather  more  than  .25  total  length;  head  .23  tottU  length;  mouth  large,  obUque,  the  nuuulUry 
extending  far  be;fond  eye;  eye  moderate,  .16  length  of  head,  .66  length  of  snout;  bands  of  small 
teeth  on  jaws,  vomer,  palatines,  and  tongue;  scales  very  large,  some  nearly  3  inches  in  diameter, 
coverad  with  a  silvery  epidermis,  about  45  in  lateral  series  and  12  in  transverse  series;  dorsal 
TKys  12,  the  last  ray  longer  than  head;  anal  rays  20  to  23;  caual  fin  deeply  forked.  Color: 
bright  silvery,  darker  above,     (allanticv,  pertaiiung  to  Atlantic  Ocean.) 

This,  the  largest  of  the  clupeoid  fishes,  ranges  from  Masaachuaetts  to  Brazil, 
and  is  most  abundant  in  Florida  and  the  West  Indies.  It  reaches  a  length  of  7 
feet  and  a  weight  of  over  200  pounds.  It  is  a  powerful  and  active  fish,  and  has 
the  habit  of  leaping  entirely  out  of  the  water.  It  feeds  on  small  fish,  and  some- 
times ascends  fresh-water  rivers,  probably  in  pursuit  of  its  prey.  Its  food  value 
is  slight,  as  the  flesh  is  very  coarse,  but  the  fish  is  much  sought  by  anglers,  being 
caught  with  rod  and  line  by  trolling  and  affording  most  exciting  sport.  The 
immense  scales  are  objects  of  curiosity;  they  are  sold  as  souvenirs  in  Florida  and 
also  are  used  in  ornamental  work. 


Tarpon.    Tarpon  aUantieua, 


The  tarpon  visits  the  North  Carolina  coast  each  season,  and  enters  all  the 
sounds  of  the  state  as  far  north  as  Croatan  Sound,  in  which  stragglers  are  occa- 
donally  observed.  Yarrow  reported  it  as  very  rare  at  Beaufort,  and  did  not 
observe  it;  in  recent  years  a  few  specimens  have  been  taken  in  that  vicinity.  At 
Cape  Lookout  this  species  is  not  uncommon  in  May,  and  large  schools  are  some- 
times noticed  there,  but  the  fish  is  seldom  caught,  as  it  is  too  strong  for  the  nets; 
the  Cape  Lookout  fishermen  call  it  "kingfish",  "tarpon",  and  "silver-fish". 
In  July,  1906,  Dr.  E.  W.  Gudger  observed  a  S-foot  specimen  at  Hatteras.  The 
State  Museum  contiuns  a  specimen  from  Beaufort  weighing  119  pounds  and 
another  from  Wilmington  of  176  pounds. 

Oenus  GLOPS  Limueui.    Big-eyed  Heningi. 

Large  sea  fishes,  with  body  elongate  and  rounded;  head  conical,  jaws  long; 
branchiostegals  30;  pseudobranchi^e  large;  dorsal  fin  resting  in  a  scsiy  sheath, 
the  last  ray  short;  anal  fin  also  in  a  sheath  of  scales;  pectoral  and  ventral  fins  with 
long  scale  in  axil.  One  American  species.  {Eiopa,  ancient  Greek  name  for  some 
marine  fish.) 
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102.  ELOPS  SAURUS  Liannus. 
"Sea  Plks";  "Horse  Mack«r«l";  Big-e7«d  Herriag;  Ten-poundei 

Blopt  Hitnu  Linnniu,  Sy^ru  Nature,  ed.  x.  SIB,  ITdei  Care 
Qilbnt,  1870,  3M;  Bwiifort.    Jordan  A  Evsrmann.  1 

BeauTort. 

DiAaNOSis. — Form  long,  rather  slender,  cylindrical,  the  depth  .16  to  .20  total  length; 
head  conical,  flattened  above,  its  length  cantoned  4.16  to  4.20  times  in  total  length;  upper  jaw 
broad,  maxillary  extending  far  beyond  eye;  lower  jaw  included;  eye  .20  to  .25  length  of  head; 
scales  small,  115  to  120  in  lateral  series,  3&iD  transverae  series,  lateral  line  strugfat;  dorsal  rays 
20  or  21;  anal  rays  13.  Color:  bright  silvery,  greenish  on  back;  bronze  reflections  on  head; 
dorsal  and  caudal  light  greenish  brown,  other  fins  tinged  with  pale  yellow;  all  fins  miputely 
spotted  with  black,     (•auma,  lizard.; 


Fig.  37.    Bio-ETBD  Herrino.    Elopt  saiirua. 

The  big-eyed  herring  is  widely  distributed  in  both  Atlantic  and  Pacific 
oceans,  and  ie  found  along  the  Atlantic  coast  as  far  north  as  Massachusetts.  It 
occurs  every  year  on  the  North  Carolina  coast,  but  is  not  common,  at  least  at 
Beaufort,  where  Yarrow  recorded  the  fish,  noting  the  local  name  of  "sea  pike", 
and  where  Jordan  and  Gilbert  reported  it  under  the  local  name  of  "horse  mack- 
erel". A  length  of  3  feet  is  attained,  but  the  average  is  under  2  feet.  The 
young  are  long  and  transparent,  and  undergo  a  metamorphosis  like  the  eel  before 
attaining  the  adult  form.  The  species  has  no  food  value,  the  flesh  being  dry 
and  bony.  A  specimen  examined  at  Beaufort  in  August,  1901,  had  in  its  stom- 
ach 6  large  shrimp  (Penciw). 

Family  ALBULID^E.  The  Lady-fishes. 
This  family  includes  a  single  genus  and  species  of  rather  lai^e-sizcd  marine 
fishes,  found  in  the  warmer  parts  of  all  seas.  The  moderately  long  body  is  but 
slightly  compressed,  the  head  is  large,  naked,  and  marked  by  prominent  lines  and 
ridges;  the  snout  overlaps  the  small  mouth;  the  short  maxillary  has  a  supple- 
mental bone  which  slips  under  the  broad  preorbital  bone;  the  jaws  and  roof  of 
mouth  have  small  teeth  in  bands;  the  large  eye  has  a  circular  adipose  lid;  pseudo- 
branchiie  are  present;  the  gill-rakers  are  very  short  and  rounded;  the  branchi- 
ostegals  are  numerous;  the  gill-membranes  are  not  connected  and  are  free  from 
the  isthmus;  a  lateral  line  is  present;  the  pyloric  cceca  are  numerous. 
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Genus  ALBULA  ScopolL    Lady-fishes. 

> 

The  generic  characters  are  shown  under  the  family.     The  young  undergo  a 

peculiar  metamorphosis;  at  first  they  are  long,  flat,  ribbon-shaped,  transparent, 

small-headed  creatures,  with  little  resemblance  to  the  adult  form;  they  then 

diminish  in  length,  become  stouter,  and  take  on  the  shape  of  the  adult.     (^Albula, 

whiting.) 

108.  ALBULA  VULPES  (Linnaus). 

Lady-fish;  Bone-fish;  Wolf-fish. 

Star  vulpea  linxuBUB,  Systema  Nature,  ed.  z,  313, 1758;  Bahamas. 
AUyula  eonorhynchus.  Yarrow,  1877, 215;  Beaufort. 

ABnda  vidpea,  Jordan  4c  Gilbert,  1870, 384;  Beaufort  (after  Yarrow).     Jordan  A  Evermann.  1896, 41 1 ,  pi.  Ixviii, 
fi«.  179. 

Diagnosis. — ^Depth  .20  to  .25  total  length;  head  oontained  3.75  times  in  length;  eye  .20 
length  of  head,  almost  covered  with  a  circular  adipose  lid;  mouth  small,  horizontal,  overhung  by 
pig-like  snout;  branchiostegals  about  14;  preopercle  with  a  broad  membranous  flap  extending 
backward  over  base  of  opercle;  scales  in  lateral  series  71,  in  transverse  series  16  (9  above  lateral 
line),  a  band  of  long  membranous  scales  on  middle  of  back,  a  large  scale  in  axil  of  ventrals; 
dorsal  fin  in  front  of  ventrals,  of  15  scaly  rays;  anal  fin  small,  with  8  rays;  caudal  fin  deeply 
forked,  the  upper  lobe  longer;  pectorals  and  ventrals  short.  Color:  brilliant  silvery;  greenish 
on  back;  faint  streaks  along  back  and  sides;  fins  plain,     (wipes,  fox.) 

This  species  is  found  on  the  United  States  coasts  as  far  north  as  southern 
California  and  Massachusetts.  On  the  North  Carolina  coast  it  is  only  a  straggler. 
Yarrow  reported  it  at  Beaufort  on  the  authority  of  fishermen,  but  recent  writers 
have  not  recorded  it  from  the  state.  It  attains  a  length  of  3  feet,  and  has  some 
value  as  food. 

Family  HIODONTID^.    The  Moonneyes. 

Handsome  American  fresh-water  fishes,  with  oblong,  compressed  body  cov- 
ered with  silvery  cycloid  scales;  head  short,  scaleless;  mouth  moderate,  terminal, 
with  small  teeth  on  jaws,  tongue,  vomer,  palatines,  sphenoid,  and  pyterygoids; 
maxillary  small,  slender,  forming  lateral  margin  of  jaw;  jaws  equal,  lower  jaw 
fitting  within  upper  at  sides;  eye  large,  with  adipose  eyelid;  nostrils  large,  2 
on  each  side  separated  by  a  flap;  gill-membranes  not  united,  and  free  from  isth- 
mus; branchiostegals  8  to  10;  pseudobranchise  rudimentary;  gill-rakers  few, 
short;  air-bladder  large;  one  pyloric  coecum;  lateral  line  straight;  dorsal  fin  short, 
posterior;  anal  long  and  low;  caudal  strongly  forked.     One  genus. 

Genus  HIODON  LeSueur.    Moon-eyes,  or  Toothed  Herrings. 

There  are  3  species  of  this  genus,  inhabiting  the  Great  Lakes,  Mississippi 
basin,  and  Canada.  They  are  dazzling  silvery  in  color,  and  are  excellent  game 
fishes,  but  are  of  little  value  as  food,  being  dry  and  bony.  Only  one  species  is 
found  within  the  limits  of  the  State.     (Hiodon,  toothed  hyoid.) 
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104.  HIODON  SELENOPS  Jord&n  &  Bean. 
Uoon-eyft. 

I,  87. 1877:  CluttuDocB,  Tom.      Jordu 

DiAaN08iB>-Body  rather  long,  back  slightly  elevated,  belly  not  keeled,  depth  .25  total 
length;  head  a  little  shorter  than  depth;  eye  .4  lei^^  of  head;  scales  in  lateral  aeries  50;  dorsal 
rays  12;  anal  rays  27;  pectorals  not  extending  as  far  as  ventrals.  Color:  silvery.  (,$ti*nopi, 
moon-eyed.) 


Fig.  38.    Moon-bib.    Uiodon  »dvn&p». 


This  species,  which  is  known  from  Tennessee,  Cumberland,  and  Alabama 
rivera,  was  only  recently  detected  in  North  Carolina,  a  specimen  having  been 
forwarded  to  the  National  Museum  in  1902  that  had  been  taken  at  Bowman's 
Bluff,  on  the  French  Broad  in  Henderson  County.    Length  1  foot. 

Family  J)OROSOMID^.    The  Gizzard  Shada. 

This  family  is  very  closely  related  to  the  Clupeid».  The  most  evident  char- 
acters are  a  strongly-compressed,  short,  deep  body;  small,  short  head,  with 
small  inferior  mouth;  numerous  slender  gill-rakers;  no  lateral  line;  thin,  decidu- 
ous cycloid  scales;  very  long,  low  anal  fin;  and  a  rounded,  muscular  stomach. 
Fishes  of  coasts,  rivers,  and  lakes,  with  little  food  value.  Two  American  genera. 
Oenui  DOROSOMA  Raflnesque.    Oitiard  Shads;  Hod  Shads. 

Medium-sized  fiahea,  having  in  addition  to  the  family  characters  noted 
above  a  thread-like  prolongation  of  the  last  ray  of  the  dorsal  fin.  One  United 
States  species.     {Doroaoma,  lance-bodied.) 

lOS.  DOROSOUA  OEFEDIANUIC  (LeSueur). 

"aiazard  Shad";  "Hud  Shad";  "Nanny  Shad";  "Nancy  Shad";  "Shiner"; 

"Winter  Shad";  Hickory  Shad. 

fiana  LeSueur,  JouinkI  Aodemy  Natural  Sdenen  Philaddptua,  I,  Ml,  IBIS;  Delamra  and 
CheBpeake  bays. 

na  aptdianum.  Smith,  lS93a.  Ml,  IBG,  IBB;  Paiquolaak  and  Roanoke  rivan.  and  Edentoo  Bajr.      Joi^ 
dan  A  EvennaiiB,  1896,  410.  pi.  Ixix,  fie.  183. 

Diagnosis.- — Body  rather  short,  deep,  greatly  compresBedj  the  back  elevated,  the  ventral 
edge  sharp,  depth  contained  2.5  times  in  total  length;  head  rather  less  than  .25  total  length; 
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eye.  25  length  of  head,  longer  than  scout;  lower  jaw  included;  scales  in  longitudiiial  series  56  to 
65,  in  trenaverse  series  about  20;  dona]  rays  10  to  12,  the  last  ray  fibout  as  long  as  head;  anal 
rays  31;  caudal  forked,  the  lower  lobe  longer.  Color:  abovebluish,  sides  silvery;  North  Carolina 
spccimenB  often  have  dorsal  and  caudal  fins  uniformly  dusky,  and  pectoral,  ventral,  and  anal 
fina  with  dark  edges;  living  fish  are  sometimes  blackish-green  all  over.  (Named  aft«r  a  cele- 
brated French  naturalist,  Count  Lac^p^e,  whose  Natural  History  of  Fishes  contains  descrip- 
tions of  many  American  species.) 

Thia  fish  is  found  in  brackish  and  fresh  waters  of  the  Atlantic  coast  from 
Massachusetts  to  Mexico,  and  is  also  a  permanent  resident  throughout  the 
Mississippi  Valley  and  in  several  of  the  Great  Lakes.  While  present  in  the 
larger  coastal  waters  of  North  Carolina  throughout  the  year,  there  is  a  special 
movement  from  salt  water  to  the  rivers  in  spring,  and  it  is  abundant  in  the 
sounds  and  streams  at  the  time  of  the  shad  run.  The  young,  3  to  6  inches  long, 
are  also  ejctremely  numerous  in  spring;  they  are  marked  by  a  lustrous  purple 
shoulder  spot. 

The  local  names  are  "gizzard  shad,"  "mud  shad",  "nanny  shad",  "nancy 
shad",  and  "shiner",  the  one  in  most  general  use  being  "nanny  shad". 


Pig.  39.     GiZIARD  Shad;  Uvd  Shad.     Dorotoma  eepediantim. 

The  average  weight  is  1.5  to  2  pounds.  The  spawning  season  is  summer. 
The  stomach  is  a  hard,  rounded,  muscular  mass,  like  the  gizzard  of  a  chicken; 
and  the  food  is  chiefly  bottom  mud. 

The  gizzard  shad  has  very  little  food  value,  the  flesh  being  of  poor  quality 
and  filled  with  numerous  small  bones.  It  is,  however,  sometimes  consumed 
locally  and  also  shipped  to  market,  especially  in  winter. 

Family  CLVPEIDM.    The  Herrings,  Sardines,  Shads,  and  Alewives. 

This,  the  most  important  family  of  fishes,  contains  several  hundred  species, 
found  in  all  parts  of  the  world,  in  both  fresh  and  salt  water;  one  species,  the  sea 
herring  (Clupea  harengua),  having  a  greater  value  than  any  other  fish,  the  annual 
product  amounting  to  about  (25,000,000.     Most  of  the  species  occur  in  schools, 
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often  of  immense  size.  The  clupeids  are  characterized  by  feeble  jaws,  inconspic- 
uous or  absent  teeth,  long,  slender  gill-rakers,  no  lateral  line,  forked  tail,  and 
mostly  silvery  color.  The  North  Carolina  representatives  of  the  family  are  7* 
in  number  and  belong  to  5  genera  which  may  be  distinguished  as  follows: 

Key  to  the  North  Carolina  genera  of  Clupeida, 

t.  Scales  not  closely  imbricated,  their  posterior  edge  rounded;  intestine  of  moderate  length, 
a.  Last  ray  of  dorsal  fin  short. 

b.  Scales  (scutes)  on  medium  line  of  abdomen  weak;  teeth  on  vomer Clupea. 

hb.  Scales  on  median  line  of  abdomen  strong;  no  teeth  on  vomer. 

c.  Tip  of  upper  jaw  not  notched  for  tip  of  lower  jaw;  cheeks  longer  than  deep. 

POMOLOBUS. 

cc.  Tip  of  upper  jaw  notched  to  receive  tip  of  lower  jaw;  cheeks  deeper  than  IcHig. 

Alosa. 

aa.  Last  ray  of  dorsal  fin  ereatly  elongated Opisthonema. 

a.  Scales  closely  imbricated,  theu'  posterior  edge  vertical  or  fluted;  intestine  long;  head  large, 
back  broad  and  rounded Brevoostia. 

Genus  CLUPEA  Limueus.    Herrings. 

Body  long,  compressed,  with  median  line  of  abdomen  armed  with  hard 
scales  or  scutes;  supplementary  bone  on  maxillary  broad;  a  permanent  patch 
of  teeth  on  vomer.  Two  American  marine  species,  one  on  the  Pacific  and  one  on 
the  Atlantic  coast.     (Clupea,  herring.) 

106.  OLUPEA  HARE  NOUS  Linnseus. 

Sea  Herring. 

Clupea  harengut,  LiniUBUB,  Ssrstema  Natiins,  ed.  x,  1768, 317;  European  seaa.    Jordan  &  Evermann,  1906, 421, 
pi.  Izz.  fie.  185;  "chiefly  north  of  Gape  Hatteraa". 

DiAONosis. — Form  elongate,  compressed,  the  ventral  edge  sharp,  depth  contained  4.5 
times  in  total  length;  length  of  head  equals  depth  of  body;  eye  .25  length  of  head,  longer  than 
snout;  maxilla  extending  to  middle  of  orbit;  lower  jaw  projecting;  minute  teeth  on  vomer  and 
tongue,  and  often  on  palatines  and  jaws;  gill-rakers  long,  thin,  about  40  on  lower  arm  of  first 
gill-arch;  scales  in  lateral  series  55  to  60,  in  transverse  series  14;  scutes  on  median  line  of  abdo- 
men anterior  and  posterior  to  ventral  fins;  dorsal  rays  18;  anal  rays  17.  Color:  back  rich  blue, 
opercles  yellow,  sides  silvery,     {harengua,  herring.) 

This  most  abundant  and  most  valuable  of  all  fishes  inhabits  the  North 
Atlantic  Ocean,  on  the  shores  of  America  and  Europe.  In  America  it  is  especi- 
ally numerous  from  Cape  Cod  to  Newfoundland.  It  extends  its  range  to  the 
coast  of  Maryland  and  Virginia,  where  it  is  perhaps  to  be  found  every  winter; 
and  it  doubtless  goes  as  far  as  Cape  Hatteras,  although  definite  North  Carolina 
records  are  lacking.  The  average  size  is  that  of  an  alewife,  although  a  length  of 
16  or  18  inches  is  attained.  It  is  a  valuable  food  fish  in  fresh,  salted,  smoked,  or 
canned  condition,  and  one  of  the  best  bait  fishes  for  use  in  the  line  fisheries  for 
cod,  haddock,  etc.     In  Maine  the  young  are  canned  under  the  name  of  sardines. 

Genus  POMOLOBUS  Rafinesque.    Alewives,  or  River  Herrings. 

Anadromous  or  fresh-water  herrings,  scarcely  separable  generically  from 
the  sea  herrings;  body  long  and  compressed,  the  ventral  scutes  strong  and  sharp, 

^Several  other  species  may  be  looked  for  on  the  North  Carolina  coast;  among  these  are  the  round  herring 
(Etrumetta  teret)  and  the  Spanish  sardine  (Clupanodan  p§€udohi»panioa). 
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gill-rskers  long  and  numerous,  teeth  weak,  cheeks  longer  than  deep,  an  adipose 
^«lid,  dorsal  &n  short  and  placed  midway  between  tail  and  snout,  scales 
cycloid,  deciduous.  Three  of  the  four  American  species  are  found  in  North 
Carolina  and  may  be  distinguished  as  follows: 

t.  Hembrsne  lining  abdominal  cavity  pale. 

a.  Head  long  (.25  total  length);  sixe  Wge mtdioerit. 

aa.  Head  shorter  (a  little  over  .2  total  length);  mze  amall p»eudtAarengta. 

ii.  Hembrane  lining  abdominal  cavity  buMdc ojtnalu. 

(Pomolobus,  lobed  opercle.) 

107.  POMOLOBUS  UEDIOOHIS  (Ultohlll). 

"Hickory  Shad";  "Hlok";  "Jack";  "Skip-Jack";  TaUor  Hairing;  Tailor  Sliad; 

Fall  Herring;  Ifattowacca;  Fall  Shad;  Fresli-water  Tailor. 

Clupa  mtdiaarit  HitchiU,  Tmuutioiu  Iilei«ry  and  PbiloBphical  Society  New  York.  i.  ISIS,  UO;  New  York- 
Smith,  lSB3a.  tSG,  IM:  Rwaoke  Rivsrud  EdentOD  Bay. 

Ponslshu  mtdioeri:  Yittdw,  18TT,  21S:  Baaufort.  Jordu  A  Oilbart,  1B79.  386;  Beaufort  (afMr  Yaimw). 
Jordan  A  Evermiuin.  ISM.  12&.  pi.  lixi,  Ga.  188. 

DiAONOSIS.— Form  elliptical,  compresaed,  greatest  depth  contained  3.5  to  3.75  times  in 
total  length;  head  long  and  sharp,  .25  total  length,  its  superior  profile  straight  and  little  elevated; 
lower  jaw  much  longer  than  upper;  eye  somewhat  leas  than  .25  length  of  head  and  shorter  than 
snout;  scales  in  lateral  series  50;  fins  smail;  dorsal  origin  anterior  to  middle  of  body;  doisal 
rays  15;  anal  rays  21.  Color:  back  bluish  silvery,  sides  with  faint  lengthwise  lines;  a  longitudi- 
nal line  of  6  to  8  brown  spots  posterior  to  head,     (medioerit,  mediocre,  in  allusion  to  Jta  food 


Fig.  40.    HicKOBT  Sbad.     Piynulofru*  m«dioerit. 

The  hickory  ahad  ranges  along  the  east  coast  from  Massachusetts  to  Florida, 
often  occurring  in  abundance  at  the  extremes  of  its  range.  The  region  of  greatest 
abundance  is  Chesapeake  Bay.  The  species  is  common  in  the  coast  waters  and 
rivers  of  North  Carolina,  coming  in  from  the  ocean  in  late  winter  or  early  spring, 
and  ascending  streams  to  spawn,  going  to  the  headwaters  in  company  with  the 
branch  herring.  It  is  usually  present  in  large  numbers  in  Pamlico  and  other 
salt-water  sounds  in  winter,  and  the  nets  then  in  operation  take  many  thousands. 

It  is  known  among  the  fishermen  as  "hickory  shad"  (sometimes  shortened 
to  "hick"),  "jack",  and  "skip-jack". 
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The  maximum  length  attained  is  2  feet,  and  the  maximum  weight  5  pounds; 
but  such  large  fish  are  now  very  rare,  and  the  average  weight  is  under  3  pounds. 

The  species  is  much  inferior  to  the  common  shad,  but  nevertheless  is  often 
marketed  at  a  fair  price,  aometimes  being  sold  to  the  unsophisticated  as  a  genuine 
shad.  Dealers  report  that  the  larger  ones  are  marketable  in  the  north,  where 
they  are  quoted  as  "jacks"  and  bring  10  to  20  cents  each,  sometimes  even  25  to 
50  cents,  each.  The  fish  are  also  much  used  in  the  state  trade.  In  1897  the 
quantity  marketed  was  230,975  pounds,  worth  $7,583;  but  by  1902  the  state 
catch  had  increased  to  684,896  pounds,  valued  at  133,552. 

lOB.  FOMOLOBUS  PSEUDOHARENQUS  (Wilflos). 

"Alewlle";  "Ooggle-eye";  "Blg-ayed  Herring";  "Wall- eyed  Herring"; 

Br&ncli  Herring. 

Clupn  tmudnKarengut  Wilimi.  Reu'i  CyolopediB,  is,  about  ISll;  probsblj  Philadalphia.     Smith,  ISSSa,  101, 

19fi,  1S9:  Albamitris  Sound  kod  tributmiea. 
ClMfna  Mnuli*  Uitehill.  Raport  Fuhe*  of  New  YoA,  22. 1814:  New  York, 
/■(mulofriu  fwniiloAaiwvu.  Yumw,  IBTT.  21fi;  Beaulort,  NmiM  Rirar  utd  (oundi  to  nartbwud.       JonUa  A 

EvermanD,  1896,  426.  pi.  Iixi,  fi<.  IBB. 

DiAQNOsis. — Bixly  mther  deep,  the  depth  contained  about  3  timee  in  total  length;  head 
■hort,  aboutasdeepaelong,  oontained4.66  toStimeein  totolleogth;  lower  jaw  elightly  longer; 
maxilla  extending  to  pupil;  tip  of  upper  jaw  with  a  slight  concavity;  eye  large,  longer  than  mout, 
contained  3.5  times  in  length  of  head;  gill-rakers  long,  30  to  40  on  lower  limb  of  first  arch; 
scales  SO  to  54  in  lateral  series;  dorsal  fin  usually  rather  higher  th&n  long,  its  height  about  .5 
depth  of  body;  dorsal  rays  16;  anal  rays  17  to  19.  Color:  bluish  on  back,  mlvery  white  on  ndes; 
dusky  longitudinal  lines  along  center  of  scales;  a  small  black  spot  behind  head;  fins  plata; 
peritoneum  pale,     (pieudoharenfftu,  false  herring.) 


Fig.  41.    Branch  Hehrino;  Qooole-etb.    Pomolabua  paeudohamtgiu. 

The  branch  herring  is  found  from  North  Carolina  northward  along  the  entire 
coast;  if  it  exists  at  all  in  the  rivers  of  South  Carolina  and  Georgia  it  is  very  rare, 
and  extensive  collections  of  fishes  in  the  St.  Johns  River,  in  Florida,  have 
failed  to  disclose  its  presence.  It  is  extremely  abundant  in  Albemarle  Sound, 
Chesapeake  Bay,  Delaware  Bay,  New  York  Bay,  and  their  tributaries,  and  in  the 
rivers,  ponds,  and  bays  of  New  Elngland. 
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The  annual  migration  of  alewives  from  the  sea  to  the  rivers  is  for  the  purpose 
of  spawning.  The  time  of  their  arrival  in  a  given  place  is  quite  regular  from 
season  to  season.  The  branch  alewife  usually  precedes  the  other  species  by 
three  or  four  weeks,  and  also  arrives  in  numbers  before  the  first  run  of  shad.  The 
Albemarle  Sound  fishermen  refer  to  the  "goggle-eye"  as  the  forerunner  of  the 
"herring". 

This  species  ascends  the  small  streams  to  spawn,  often  pushing  its  way  far 
to  the  headwaters  of  brooks  and  branches  only  a  few  feet  wide  and  not  more  than 
6  inches  deep.  After  spawning  very  little  is  known  of  the  fish;  it  is  probable, 
however,  that  they  gradually  drop  back  to  the  hs,ys  and  to  salt  water,  and  on  the 
advent  of  cold  weather  withdraw  from  the  shore  waters  and  occupy  an  ocean 
area  off  the  fresh  water  in  which  they  spawn,  but  nothing  is  definitely  known  of 
the  winter  abode  of  the  fish. 

The  alewives  are  very  prolific.  In  Potomac  River,  644  female  branch  her- 
ring yielded  66,206,000  eggs,  an  average  of  102,800  per  fish;  and  probably  100,000 
eggs  may  be  taken  as  a  fair  average  for  the  species.  The  eggs  are  .05  inch  in 
diameter,  and  are  very  glutinous  when  first  laid,  adhering  to  brush,  ropes,  stones, 
piling,  and  other  objects.  The  hatching  period  is  6  days,  in  a  mean  water  tem- 
perature of  60®  F.  The  fry  are  very  active,  grow  quickly,  and  by  fall  have  reached 
a  length  of  2  to  3  inches;  they  feed  on  the  fry  of  shad  and  alewives,  mosquito 
larvflB,  minute  crustaceans,  etc.  As  cold  weather  comes  on  they  drop  down 
stream,  and  pass  the  winter  in  salt  water.  The  species  attains  its  full  size  in  3 
or  4  years,  and  then  returns  to  spawn.  The  size  of  the  mature  alewives  is  quite 
uniform,  averaging  .4  of  a  pound.  Examples  weighing  over  half  a  pound  are 
not  common. 

The  alewives  are  the  most  abundant  food  fishes  inhabiting  the  rivers  of  the 
eastern  coast  of  the  United  States,  and,  next  to  the  shad,  are  commercially  the 
most  valuable  fish  of  those  waters.  Their  abundance  and  cheapness  make  them 
of  almost  incalculable  importance  in  many  sections,  and  the  annual  catch  in  14 
states  is  150  million  fish,  sold  for  food  and  bait,  besides  considerable  quantities 
given  away,  used  for  home  consumption,  or  put  on  the  land  as  fertilizer. 

North  Carolina  is  the  leading  alewife  state  and  for  many  years  caught  more 
of  these  fish  than  any  other  two  states.  Of  late,  however,  Maryland  has  had  a 
somewhat  larger  catch.  Following  are  the  statistics  of  the  yield  of  both  species 
of  alewives  in  North  Carolina  for  a  term  of  years: 


Yeas. 


Pounds 
(fresh  and  salted). 


AVERAQE  PRICE 
PER  POUND. 


1880 
1888 
1890 
1896 
1897 
1902 
1904 


15,520,000 
20,463,340 
16,481,063 
14,355,920 
15,790,437 
11,172,975 
10,492,000 


$142,784 

$0.0092 

161,673 

.0079 

164,636 

.0099 

115,945 

.0080 

127,055 

.0080 

116,212 

.0104 

124.408 

0118 
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The  leading  fishing  ground  is  Albemarle  Soimd  and  its  tributaries,  where 
millions  of  alewives  are  caught  annually  in  seines,  pound  nets,  and  gill  nets. 
More  than  half  a  million  fish  have  here  been  taken  at  one  haul  of  a  seine,  and 
hauls  of  100,000  to  250,000  are  not  rare.  Other  important  waters  for  alewivea 
are  Croatan  and  Pamlico  sounds,  and  Neuse  Kiver.  Many  of  the  fish  are  sold 
fresh,  but  the  principal  trade  is  in  salted  fish,  which  are  put  up  in  various  ways 
in  barrels  holding  200  pounds.  There  is  little  difference  in  the  food  value  of  the 
two  species,  but  the  branch  herring  is  reputed  to  be  somewhat  better. 

109.  POUOLOBU8  .SSTIVALIS  (UitohiU).* 
"Herring":  "School  Herring":  "Bluebaok";  "May  Herring":  "Glut  Herring". 

Hupa  tHltnilif  UitctuU.  TruiBulioDi  Lituwy  and  PIuIompmbI  Society  of  Naw  York ,  i ,  181G,  456;  Naw  York . 

Smith  ISeSa,  191, 195. 199:  Albamarle  Sound  aod  tributariu. 
AIMS  evanonodm  SUirar,  Pnwaedins*  Boiton  Soolety  of  Natunl  Hiatory.  U.  242.  1848;  PTOviDeetown,  Uua>- 

Pvnuiebiu  a^ivalid.  Jordan  dt  Evenoann.  ISSe,  426  pi.  liii,  Sg.  ISO. 

DiAat40Sia.^-SiniiUr  to  P.  pseudeharenffut,  but  with  longer  body  (the  depth  contained  3.5 
timea  in  total  length),  somewhat  shorter  head,  ainaller  eye  (.25  length  of  head),  less  elevated 
donol  fin,  and  black  peritoneum.  Color:  back  bluish,  opercles  and  sides  with  coppery  luster, 
below  silvery;  about  5  narrow  dark  lengthwise  streaks  along  the  upper  rows  of  scales,  (iitti- 
valia,  of  the  summer.) 


Fig.  42.    Ql,iit  Herrino.    Pomolobu*  tuHvalU. 


The  glut  herring  is  found  from  St.  Johns  River,  Florida,  along  the  entire 
coast  of  the  United  States  and  also  in  the  British  maritime  provinces.  The 
great  centers  of  abundance  are  Chesapeake  Bay  and  Albemarle  Sound. 

The  habits,  size,  etc.,  of  this  species  are  similar  to  those  of  the  branch  her- 
ring, and  the  remarks  regarding  the  latter  apply  in  general  to  this  fish.  The  glut 
herring,  however,  comes  later  than  the  branch  herring,  usually  appearing  sud- 
denly, in  enormous  schools,  about  the  middle  of  the  shad  season;  and  it  does  not 
as  a  rule  ascend  the  streams  far  above  tide  water.  It  spawns  a  shorter  distance 
from  the  sea  than  does  the  branch  herring,  the  number  of  eggs,  spawning  habits, 
movements  and  growth  of  young,  etc.,  being  the  same  in  the  two  species. 

*ThiM  bh  hu  been  ealled  mttivalit  by  r«eDt  authon.  in  the  belief 
It  ia  probable,  bowever,  u  Dr.  T.  H.  Bean  haa  ahown  (Catalocue  of  the 
the  flahao  deaicuated  by  Hitohitl  waa  th*  hickory  ahad. 
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In  April,  1892,  numerous  young  glut  herring,  only  1.5  inches  long,  were 
found  in  Pasquotank  River;  they  were  apparently  3  months  old,  and  their  pres- 
ence at  that  season  is  somewhat  difficult  to  account  for.  The  adults  had  only 
just  begun  to  run,  and  no  spawning  fish  had  as  yet  been  observed  in  the  river. 

In  the  Albemarle  region  this  fish  is  always  distinguished  by  the  fishermen, 

and  is  known  under  various  names,  such  as  "herring",  "glut  herring",  "school 

herring",  "blueback",  and  "May  herring".     Features  by  which  the  two  species 

of  alewives  may  be  readily  separated  are  the  color  of  the  lining  (peritoneum)  of 

the  abdominal  cavity  (pale  in  branch  herring,  black  in  glut  herring),  size  of  eye 

(larger  in  branch  herring),  and  height  of  vertical  fins  (more  elevated  in  branch 

herring). 

Genus  ALOSA  Cuvier.    Shads. 

Anadromous  clupeids  of  comparatively  large  size;  body  deep  and  much 
compressed;  cheeks  deeper  than  long,  jaws  toothless  in  adults,  upper  jaw 
indented  at  tip  to  receiye  the  tip  of  lower  jaw.  Three  American  species,  two  of 
which  inhabit  rivers  tributary  to  Gulf  of  Mexico  and  one  the  streams  of  the 
Atlantic  coast.     (Alosa,  from  the  Saxon  allis,  the  European  shad.) 

110.  ALOSA  SAPIDISSIMA  (Wilson). 
"Shad":  **White  Shad". 

Clupea  tajridisnma  Wilson.  Rees'  Cyclopedia,  ix.  about  1811;  probably  FhUadelphia.    Smith,  1893a,  101, 105 

100;  Albranarle  Sound  and  tributaries. 
Alo9a  pragtabilis.  Yarrow,  1874,  452;  Beaufort  Harbor. 
AloM  9apidiM»ifna,  Yarrow.  1877,  215;  Beaufort  Harbor  and  Neuae  River.    Jordan  A  Evermann.  1806,  420. 

pUlxxii,  fie  101. 

Diagnosis. — ^Depth  of  body  about  .33  total  length,  the  female  being  deeper  than  the 
male;  head  .23  to  .29  total  length;  mouth  large,  jaws  equal,  teeth  on  jaws  in  young  examples 
and  sometimes  in  those  over  a  foot  long;  eye  .20  to  .25  length  of  head;  gill-rakers  long  and 
numerous,  their  number  depending  on  size  of  fish,  about  100  to  110  on  the  two  arms  of  the  first 
arch  in  full-sized  examples;  scales  deciduous,  in  lateral  series  60  to  65,  in  transverse  series  16; 
fins  small,  vertical  fins  higher  in  male;  dorsal  rays  13  (+  3  or  4  simple  rays);  anal  rays  19  (+ 
several  simple  rays).  Ck)lor:  dark  green  on  back,  silvery  on  sides,  white  below;  a  dusky 
blotch  on  side  of  body  near  head,  and  behind  this  several  or  numerous  dark  spots  in  one  or 
two  r6ws,  these  spots  most  distinct  when  scales  are  removed;  fins  plain,  (sapidissima,  most 
palatable.) 

The  range  of  the  shad  is  from  Florida  to  Gulf  of  St.  Lawrence.  Throughout 
this  long  stretch  of  seaboard,  it  ascends  all  suitable  streams.  The  species  has 
also  been  introduced  on  the  Pacific  coast,  and  is  now  distributed  from  California 
to  Alaska,  being  abundant  in  the  San  Francisco  Bay  region  and  Columbia  River. 
The  shad  is  the  most  valuable  of  all  the  anadromous  fishes  of  the  Atlantic  coast 
and  supports  commercial  fishing  in  every  state,  In  North  Carolina  the  shad  is 
numerous  in  nearly  all  the  sounds  and  rivers,  Pamlico  and  Albemarle  sounds  and 
the  rivers  which  discharge  into  them  and  the  bodies  of  water  connecting  these 
sounds  having  especially  large  runs. 

The  name  "shad''  is  distinctive  and  is  generally  used  in  North  Carolina  as  in 
the  country  at  large;  but  owing  to  the  fact  that  in  this  state  the  menhaden  is 
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called  "shad"  by  some  fishermen,  the  shad  has  in  some  localities  acquired  the 
unneccessary  name  of  "white  shad".  The  wide  difference  in  market  value  of 
the  sexes  has  resulted  in  their  being  kept  as  distinct  in  the  fishing  records  as  if 
they  were  entirely  different  species;  and  the  males  are  always  called  "bucks" 
and  the  females  "roes".  Under  the  name  "May  shad"  the  fishermen  of  North 
Carolina  recognize  a  shad  which  comes  after  the  regular  run,  mostly  in  May,  and 
is  distinguished  by  its  greater  fatness,  relatively  deeper  body,  and  thicker  caudal 
peduncle,  as  compared  with  the  ordinary  fish,  and,  in  addition,  by  its  rich  golden 
or  brassy  color.  Dr.  W.  R.  Capehart  states  that  the  names  "short-tailed  shad" 
and  "golden-backed  shad"  also  are  sometimes  applied  to  this  form. 

The  female  shad  is  larger  than  the  male,  the  average  difference  being  upward 
of  a  pound.  The  average  weight  of  males  is  about  3  pwunds  and  of  females  about 
4.76  pounds.  In  the  early  years  of  the  shad  fishery,  examples  weighing  11,  12, 
and  even  14  pounds  were  reported;  but  of  late  shad  weighing  more  than  9 
13.5  pounds  have  been  very  rare.    There  are  cert^n  seasons,  however,  when  large 


Fig.  43.    Shad.    Alota  tapidiatima. 

shad  (7  to  9  pounds)  are  unusually  numerous  in  some  streams.  One  weighing 
13.6  [Ktunds  was  caught  in  a  gill  net  in  Roanoke  Sound  in  1899.  On  the  Pacific 
coast,  the  shad  averages  at  least  a  pound  heavier  than  on  the  Atlantic  coast,  and 
occasionally  attains  a  weight  of  14  (perhaps  more)  pounds,  while  9  to  12  pound 
fish  have  not  infrequently  been  reported. 

The  shad  passes  most  of  its  life  in  the  ocean,  and  practically  nothing  is 
known  of  its  habits  Ijefore  it  enters  bays  and  rivers  in  spring  or  after  it  has  wjth 
drawn  therefrom  in  fall.  The  movement  of  the  shad  from  the  ocean  to  the 
fresh  waters  is  exclusively  for  reproduction  purposes,  and  the  time  of  the  migra- 
tion bears  a  close  relation  to  the  latitude,  or,  in  other  words,  to  the  water  tem- 
perature. Thus,  in  St.  John's  River,  Florida,  thesouthemmost  shad  stream, 
shad  appear  early  in  November,  while  in  Miramichi  River,  New  Brunswick,  the 
run  begins  late  in  May,  the  intervening  streams  being  entered  in  more  or  less 
regular  order.  This  difference  in  the  time  of  arrival  of  the  shad  in  different 
sections  does  not  imply  that  each  year  a  great  body  of  shad  starts  up  the  coast 
from  Florida  and  sends  detachments  into  the  various  streams  as  the  main  body 
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continues  its  journey  northward.  This  theory  was  at  one  time  generally  enter- 
tained and  is  still  cherished  by  some  people,  although  there  are  no  facts  to  sus- 
tain it.  Another  theory  which  has  had  and  still  has  many  adherents  is  the  so- 
called  "instinct  of  nativity",  by  virtue  of  which  an  individual  shad  or  other 
migratory  fish,  when  mature,  makes  its  way  back  to  the  particular  stream  in 
which  it  was  hatched. 

The  facts  seem  to  be  that  bodies  of  shad  which  are  destined  to  enter  a  partic- 
ular stream  or  hydrographic  basin  (such  as  Chesapeake  Bay  or  the  North  Caro- 
lina sounds)  occupy  sea  areas  off  these  waters,  and  that  when  the  fish  reach  matur- 
ity and  are  impelled  by  the  spawning  instinct  to  seek  fresh  water,  they  move 
inshore  and  pass  up  to  their  spawning  grounds  when  the  temperature  of  the  water 
becomes  favorable.  In  this  way  fish  may  and  doubtless  often  do  return  to  the 
stream  in  which  they  were  hatched,  but  they  are  just  as  likely  to  enter  adjacent 
streams.  Thus,  shad  which  were  hatched  in  Roanoke  River  and  went  to  sea 
during  their  first  year,  when  they  return  to  North  Carolina  waters  and  pass  into 
Hatteras  Inlet,  might  ascend  Pamlico  River,  or,  entering  Albemarle  Sound, 
might  go  up  the  Pasquotank  or  the  Chowan.  To  claim  anything  else  for  the 
shad  would  be  to  ascribe  to  fish  a  higher  order  of  intelligence  than  is  possessed  by 
any  other  class  of  animals. 

Successive  schools  of  shad  arrive  in  a  given  stream  during  a  period  of  several 
months,  resulting  in  a  rise  and  fall  in  the  catch.  The  fish  in  the  early  runs 
are  largely  males,  90  per  cent  of  some  schools  consisting  of  males,  while  later  in 
the  season  males  are  often  scarce.  Shad  may  spawn  anywhere  in  fresh  water, 
but  they  prefer  areas  in  rivers  off  the  mouths  of  creeks  or  in  sounds  off  the 
mouths  of  rivers,  where  the  warmer  water  of  the  stream  mingles  with  the  cooler 
water  below.  While  the  eggs  may  be  cast  at  any  hour  of  the  day  or  night,  the 
largest  percentage  are  deposited  about  the  time  the  water  on  the  spawning 
grounds  reaches  its  highest  daily  temperature.  This  occurs  about  sunset,  and  it 
has  been  found  that  the  bulk  of  the  eggs  are  extruded  between  5  and  10  p.m. 
The  eggs  are  shot  loosely  in  the  water  and  quickly  fall  to  the  bottom,  many 
escaping  fertilization,  many  being  killed  by  mud,  and  many  being  devoured  by 
eels  and  other  fishes.  The  average  number  of  eggs  produced  by  the  shad  is 
25,000  to  30,000,  although  over  100,000  eggs  (in  one  case  156,000)  have  been 
taken  from  large  fish.  The  hatching  period  varies  with  the  water  temper- 
ature, but  ordinarily  is  6  to  10  dayB;  when  the  water  is  very  warm,  the  eggs  may 
hatch  in  3  dayB,  but  so  short  an  incubatory  period  is  likely  to  result  in  weak  fry. 

The  newly-hatched  shad  are  a  little  less  than  .4  inch  long;  they  are  very 
active  from  the  outset,  and  feed  freely  and  grow  rapidly,  so  that  their  size  doubles 
in  10  days,  and  by  fall,  when  they  leave  the  fresh  waters,  they  are  3  to  7  inches 
long.  Under  especially  favorable  conditions,  they  may  attain  a  length  of  9 
inches  in  7  months. 

Some  years  there  is  a  small  run  of  shad  in  fall,  which  naturally  excites  consid- 
erable interest.  Thus  in  1904  a  full-grown  shad  was  caught  in  North  River. 
October  31,  and  another  in  Neuse  River  on  the  same  date  (described  as  "a  fine 
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buck  "  in  the  New  Bern  Journal  of  November  2) ;  a  third  was  taken  in  Beaufort 
Harbor  November  2,  and  another,  a  female  weighing  3.6  pounds,  was  seined  on 
Bird  Shoal  at  Beaufort  November  3.  Many  more  were  doubtless  taken  at  that 
time.  Whether  such  fish  have  remained  in  the  inshore  water  since  spring  or 
whether  they  represent  a  fresh  run  from  the  ocean  is  not  known. 

The  shad  is  the  leading  fish  in  North  Carolina,  its  annual  value  being  as  much 
as  that  of  the  two  next  important  species  combined.  Extensive  fishing  is  prose- 
cuted in  Cape  Fear,  Neuse,  Pamlico,  Roanoke,  Chowan,  Pasquotank,  and  Per- 
quimans rivers,  but  the  principal  operations  are  in  Pamlico  and  Albemarle 
sounds  and  the  waters  connecting  them.  Dare  County  has  by  far  the  most 
valuable  fisheries,  but  in  Tyrrell,  Chowan,  Washington,  Bertie,  and  several  other 
counties  the  industry  is  also  very  important.  The  fluctuations  in  the  shad  yield 
of  the  state  for  a  series  of  years,  beginning  1880,  are  here  shown: 


Quantity  and  value  of  the  North  Carolina  8had  catch  between  1880  and  1904. 


Year. 


1880 
1887 
1888 
1889 
1890 
1896 
1897 
1902 
1904 


Pounds. 


Valxtb. 


3,221,263 

$329,569 

4,746,226 

298,069 

5,630,709 

292,409 

5,356,386 

280,198 

5,768,413 

306,015 

8,842,708 

417,243 

8,963,488 

362,811 

6,566,724 

384,808 

3,229,759 

312,950 

The  leading  kinds  of  apparatus  used  in  taking  shad  are  seines,  pound  nets, 
stake  nets,  and  drift  nets.  The  seines  are  especially  important  in  Albemarle 
Sound,  Neuse,  Roanoke  and  Chowan  rivers;  the  pound  nets  in  Albemarle  Sound 
and  tributaries  and  about  Roanoke  Island;  the  stake  nets  in  Pamlico  and  Albe- 
marle sounds;  the  drifts  nets  in  Cape  Fear  River.  In  most  of  the  rivers  a  peculiar 
form  of  dip  net  known  as  the  bow  net  is  used.  In  the  interesting  table  here  pre- 
sented, the  relative  importance  of  the  different  kinds  of  apparatus  in  various 
years  is  known.  A  suggestive  feature  of  the  table  is  the  decline  of  the  seine 
and  the  increase  of  the  pound  net. 

Shad  catch  of  North  Carolina,  by  apparatus,  for  a  term  of  years. 


Apparatus 

1887. 

1889. 

1890. 

Pounds. 

Value. 

Pounds. 

Value. 

Pounds. 

Value. 

Seines 

1,677,112 

2,562,381 

404,883 

101,850 

$100,921 

166,224 

25,078 

5346 

1,618,798 

3,179,821 

385,517 

172,250 

$81,580 

167,470 

21,648 

9,500 

1,844,729 

3,348,577 

404,359 

170,748 

$98,457 
175588 

Gill  nets    

Pound  nets 

Other  nets 

22,513 
9,657 

Total 

4,746,226 

$298,069 

5,356,386 

$280,198     5,768,413 

$306,015 

lAnOl*t«  A  SMAD  SC'HI 


BPLrrriNa  and  saltino  herrinq  at  a  seine  fishery  on  albemarie  sound. 
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Shad  catch  of  N^orth  Carolina,  by  apparatus,  for  a  term  of  years. — Continued, 


1897.                                1902. 

1 

1904. 

Apparatus. 

* 

1 
Pounds,   i    Value. 

Pounds. 

Value. 

Pounds. 

Value. 

fteinpft  . , , 

1,507,242  '     $60,235 

006.181 

$59,605 
218.860 

345,046 

1,147,268 

1,647,897 

89,548 

$30,810 

Gill  nets 

4,916,952  '     205,079  '  3,660',410 

104,010 

Pound  nets 

2,328,585           88,293      1.701.609  '        93.185 

168,449 

Other  nets 

210,709            9,204 

208,524  '        13.158 

9,681 

/ 

Total 

8,963,488      $362,811 

6,566,724 

$384,808 

3,229,759 

$312,950 

The  proportion  of  male  and  female  shad  varies  considerably  with  the  season; 
some  years  the  sexes  are  about  equally  divided,  while  in  other  years  two  thirds  of 
the  catch  may  consist  of  one  or  the  other.  The  following  figures  pertain  to  the 
North  Carolina  shad  fishery  in  1896: 


Items. 


Number  of  fish  caught 

Peroentage    

Weight lbs. 

Percentage    

Value 

Peroenta^ 

Average  weight lbs . 

Average  value  per  fish 

Average  value  per  poimd   


Roe  Shad. 

Buck  Shad. 

942^843 

1,153,961 

45 

55 

4,804,508 

4,038,200 

54 

46 

$246,676 

$170,567 

59 

41 

5.09 

3.49 

$.261 

$.147 

$.051 

$.042 

The  shad  fishery  of  North  Carolina  steadily  increased  until  a  few  years  ago 
and  at  one  time  exceeded  that  of  any  other  state.  The  climax  was  reached  in 
1896  and  1897;  other  years  of  maximum  production  were  1900  to  1902.  Owing, 
however,  to  excessive  fishing  a  decline  has  set  in  and  the  welfare  of  the  fishery  has 
become  seriously  threatened.  The  principal  cause  of  the  decrease  has  been  the 
catching  of  disproportionately  large  quantities  of  fish  in  or  near  salt  water,  with  a 
resulting  diminution  in  the  supply  of  fish  on  the  spawning  grounds.  This  matter 
received  special  attention  at  the  hands  of  the  legislature  in  1904,  and  a  law 
designed  to  aflFord  greater  protection  to  the  shad  was  enacted  and  became  effec- 
tive in  1905. 

Genus  OPISTHONBMA  GiU.    Thread  Herringi. 

Small  sea  clupeids,  chiefly  (fistinguished  by  the  elongated  posterior  dorsal 
ray;  deep  compressed  body;  long  and  numerous  gill-rakers;  no  teeth  in  jaws; 
adherent  scales;  and  strong  scutes  on  median  line  of  abdomen.  (Opisthanemay 
thread-back.) 

111.  OPISTHONBMA  OOLINUM  (LeSueur). 
"Haiiy-back";  Thread  Hening; 

Megatopt  oglina  LaSueiir,  Journal  Amdamy  Natural  Sdenoea  Philadelphia,  i,  1817, 359;  Newport,  Rhode  Island. 
Ojriathonema  tkritta.  Yarrow,  1877,  215;  Beaufort  Harbor.    Jordan  A  Gilbert,  1879,  385;    Beaufort  Harbor. 
Opielhanema  ogimiim,  Jenkine,  1887, 86:  Gape  Lookout.    Jordan  A  Evermann,  1896. 432. 

Dllonosis. — ^Fonn  oblong,  compressed,  body  depth  .33  total  length;  head  short,  deep,  its 
length  .35  total  length;  lower  jaw  slightly  projecting,  upper  jaw  extending  as  far  as  middle  of 
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eye;  jaws  without  teeth,  small  teeth  on  tongue;  eye  large,  longer  than  snout,  about  .33  length  of 
head;  gill-rakers  long  and  slender;  scales  in  lateral  series  50,  in  transverse  series  15,  ventral 
scutes  strong;  dorsal  fin  long,  its  origin  in  advance  of  ventrals  and  midway  between  snout  and 
anal  fin,  the  rays  19,  the  last  ray  extending  to  base  of  caudal;  anal  rajrs  24;  paired  fins  small. 
Color:  bluish  above,  silvery  below;  a  dark  spot  at  base  of  each  scale  on  back,  the  spots  forming 
longitudinal  streaks;  a  bluish  spot  on  shoulder;  tip  of  anterior  part  of  dorsal  black  in  adult, 
dark  in  young,     (oglinum,  perhaps  from  ogle,  in  allusion  to  the  prominent  eyes.) 

The  thread  herring  is  a  regular  visitant  from  the  West  Indies  to  the  South 
Atlantic  coast,  and  occasionally  goes  as  far  north  as  Massachusetts.  In  the 
Beaufort  region  it  is  usually  not  very  abundant,  but  some  seasons  it  occurs  in 
considerable  numbers.  In  August  and  September  the  young,  3  to  4  inches  long, 
are  sometimes  very  numerous  in  Beaufort  Harbor;  in  1902  many  hundreds  were 
seined  about  Bird  Shoal  and  Town  Marsh,  but  in  the  following  year  only  a  few 
were  taken.  Iii  1906,  more  than  76  were  caught  in  the  laboratory  poimd-net 
between  July  18  and  August  28,  some  being  found  in  the  net  at  nearly  every 
haul.  The  fish  reaches  a  length  of  a  foot,  and  has  little  food  value.  It  is  caught 
incidentally  with  menhaden  about  Beaufort  and  is  utilized  at  the  fertilizer 
factories.    The  local  name  is  "hairy-back". 

Genus  BREVOORTIA  GilL    Menhadens. 

Sea  fishes  of  the  western  Atlantic,  swimming  in  large  schools.  Head  large, 
body  short,  compressed,  tapering  from  head  to  tail;  mouth  large,  lower  jaw 
included,  teeth  absent;  gill-rakers  long,  thin,  and  numerous;  scales  closely  over- 
lapping, their  posterior  margin  not  convex;  fins  small;  intestine  long,  the  stom- 
ach an  olive-shaped  gizzard-like  organ.  Several  species  and  varieties,  found 
from  Canada  to  Patagonia;  the  principal  species  abundant  on  Atlantic  coast  of 
the  United  States.     (Named  for  James  C.  Brevoort,  an  American  ichthyologist.) 

112.  BREVOORTIA  TYRANNUS  (Latrobe). 

"Menhaden";  "Bug-fish";  "Fat-back";  "Shad";  "Old-wife";  "Alewife"; 

"YeUow-tall". 

Clupea  tyrannut  latrobe,  TranaactioiiB  American  FhiluaophicaZ  Society,  v,  1802,  77*  pL  i;  Cheeapeake  Bajr. 

Brtvocrtia  mmthaden.  Yarrow,  1877,  215;  Beaufort. 

Brwoartia  tyrannut,  <joode,  History  of  the  American  Menhaden  (in  Report  U.  S.  Fish  Commisaion  1877),  1879, 

0!    Jenkins,  1887,  86;  Beaufort.   Smith,  1893a,  191, 195;  Pasquotank  River  and  Edenton  Bay.    Jordan 

&  Evermann,  1896.  433,  pi.  Ixxiii,  fig.  195.     linton,  1905,  852;  Beaufort. 

Diagnosis. — ^Body  short,  compressed  especially  below,  back  broad,  depth  .33  total 
length;  head  large,  deep,  less  than  .33  length  of  body;  mouth  large,  weak,  maxillary  reaching 
beyond  posterior  border  of  eye;  gill-rakers  much  longer  than  eye;  scales  irregularly  arranged, 
their  posterior  edge  vertical  and  fluted,  number  in  lateral  series  60  to  80;  ventral  plates  20 
before  vent,  12  behind;  fins  low,  height  of  dorsal  less  than  length  of  maxillary,  height  of  anal 
less  than  half  length  of  maxillary;  dorsal  rays  19;  anal  rays  20;  caudal  widely  forked;  ventrals 
very  shbrt,  with  a  large  axillary  scale.  Color:  back  greenish  or  bluish,  sides  brassy;  a  roimd 
black  humeral  spot,  with  a  variable  number  of  smaller  black  spots  behind  it;  fins  yellowish. 
(tjfranmut  tynnt  or  ruler.) 

The  menhaden  is  probably  the  most  abundant  economic  fish  inhabiting  the 
waters  of  the  eastern  coast  of  the  United  States,  and  is  one  of  the  most  abundant 
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of  all  ocean  fisheB.  Its  range  extends  from  Maine  and  Nova  Scotia  to  Florida, 
and  thence  through  the  West  Indies  to  Brazil.  The  schools  begin  to  arrive  on 
our  coast  from  the  sea  in  spring  and  continue  to  appear  throughout  the  summer, 
departing  in  fall,  although  in  the  extreme  south  there  may  be  some  fish  present 
throughout  the  year.  On  the  North  Carolina  coast  large  or  small  schools  may  be 
found  from  February  to  December,  but  the  movements  are  irregular  and  not 
understood  by  the  fishermen. 

The  full-sized  menhaden  is  12  to  14  inches  long;  the  largest  fish  recorded,  18 
inches  long,  was  taken  at  Woods  Hole,  Mass.  Fish  of  all  sizes  are  found  along 
the  entire  coast.  The  small  fish,  1.5  to  5  inches  long,  are  abundant  through- 
out the  season  in  harbors,  rivers,  bays,  sounds,  etc.,  swimming  in  serpentine 
schools  and  furnishing  food  for  numerous  other  fishes. 

In  North  Carolina,  as  in  most  other  states,  the  menhaden  is  known  by  many 
aliases,  some  of  which  are  very  inappropriate,  as  will  be  seen  from  the  foregoing 
list.     To  apply  the  name  "shad"  to  this  species,  as  is  here  done,  is  unfortunate. 


Fig.  44.     Menhaden.     Brmoortia  tj/rannui. 

and  has  led  to  the  calling  of  the  shad  by  the  name  of  "white  shad".  It  may 
be  noted,  as  a  matter  of  historic  interest,  that  Lawson  (1709)  refers  to  this  fish 
as  "fat-back",  a  name  still  in  general  use  in  the  state. 

The  menhaden  feeds  on  minute  floating  plants  and  animals,  which  are 
taken  into  the  gaping  mouth  while  the  fish  is  actively  swimming.  The  well 
known  whirling  movements  of  the  schools  of  both  large  and  small  fish  are  doubt- 
less performed  to  facilitate  feeding  when  the  presence  of  an  abundance  of  food 
has  been  determined.  The  mouth,  with  its  numerous  highly  specialized  gill- 
rakers,  is  admirably  adapted  for  obtaining  from  the  water  the  tiny  organisms 
which  swarm  in  the  bays,  sounds,  estuaries,  and  inlets. 

As  is  usually  the  case  with  fishes  whose  coastwise  range  is  extensive,  the 
spawning  period  of  the  menhaden  is  protracted.  In  New  England  spawning 
takes  place  in  late  spring  or  early  summer,  while  from  Chesapeake  Bay  south- 
ward the  season  is  late  fall  or  early  winter.  In  the  Beaufort  region  there  is  evi- 
dence that  the  eggs  are  deposited  in  November  both  in  the  open  ocean  and  in  the 
inside  waters.  Mr.  S.  G.  Worth  has  supplied  the  following  notes  on  the  spawn- 
ing and  young  of  the  menhaden  at  Beaufort: 
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Hr.  Chvlea  F.  Dey,  a  Be&ufort  menhaden  nuuiuf  acturer  of  intelligence  and  large  experience, 
usertH  podtively  that  this  epeciea  deposits  its  eggs  in  November  in  the  ocean  a  few  milea  dis- 
tant from  the  inlet.  Mr.  Bell,  of  Beaufort,  alao  a  fish-scrap  manufacturer  of  intelligence  and 
wide  experience,  maintains  that  a  pwtion  ot  the  spawning  is  done  in  Newport  and  other  inside 
rivers,  as  some  of  the  large  fish  are  annually  taken  in  those  waters  in  November  and  December. 
On  November  7,  1903,  Mr.  Worth  secured  a  menhaden  in  full  roe,  and  on  November  18  he 
found  two  males  from  which  the  milt  was  running  freely.  On  December  2  schools  of  menhaden 
from  1. 5  inches  long  upward  commenced  nmning  southward  along  the  coast  and  were  observ' 
ablefromShacklefordBanki  the  run  increased  for4  days  and  continued  for  a  week,  most  of  the 
schoob  remaining  outside  but  some  entering  the  harbor.  Mr.  Joseph  Lewis,  proprietor  of 
the  Mullet  Pond  fishery  on  Shackleford  Bank,  states  that  schools  of  young  menhaden  winter 
in  that  vicinity,  and  that  when  the  drum  cornea  in  February  and  March  the  menhaden  are 
present  in  great  quantities  and  constJtut«  the  prindpal  food  of  the  drum. 

There  is  found  m  the  roof  of  the  mouth  of  southern  menhaden  a  large  crus- 
tacean parasite  {Cymotkoa  prceguslator),  which  clings  tightly  and  considerably 
dfiiiii"*'"  •■h"  "ftpf.fity  of  the  mouth.     One  of  the  local  vernacular  names  of  the 
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Fig  45     GtLL  or  Mbnhaden. 
A.  First  gill-arch,  natural  sue     a   OiU  rakers,    m..  Branchis,  or  gill  proper.    B.  Six  gill- 
rakers,  enlarged  50  tmies,  showing  projecting  rows  of  hooka. 

menhaden  ("bug-fish")  is  gi\en  in  allusion  to  this  fact.  In  some  schools  practi- 
cally every  fish  has  a  parasite  in  its  mouth.  Another  conspicuous  crustacean 
parasite  {Lemmonema  radiata)  is  imbedded  in  the  back  muscles,  the  head  parts 
having  the  form  of  a  grapple  and  the  long  egg-sacs  projecting  beyond  the  surface. 
The  menhaden  is  one  of  the  most  valuable  of  the  North  Carolina  fishes. 
Here  as  elsewhere  it  is  caught  chiefly  for  conversion  into  oil  and  guano,  at  facto- 
ries located  in  the  vicinity  of  Beaufort  and  Cape  Fear.  Fishing  is  done  with 
purse  and  haul  seines  in  the  ocean  and  sounds,  and  the  industry  gives  employ- 
ment to  many  people.  In  recent  years  there  have  been  about  10  such  establish* 
ments,  with  upwards  of  500  fishermen  and  shore  hands  connected  therewith. 
In  1902,  the  last  year  for  which  statistics  are  available,  18,862,000  pounds  of 
menhaden,  worth  $31,420,  were  taken  by  local  fishermen,  and  about  30,000,000 
pounds  were  caught  by  outside  vessels  to  supply  the  factories  in  Brunswick 
County. 
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The  menhaden  is  not  extensively  eaten,  as  its  extreme  oiliness  is  an  objection; 
in  fall,  however,  it  is  a  very  palatable  fish  when  freshly  caught  and  fried.  Every 
year  many  of  the  poorer  people  about  Beaufort  salt  several  barrels  for  winter 
use.  Recently  the  fish  has  begun  to  figure  as  a  food  fish  in  New  England,  and 
has  at  times  sold  fresh  in  Boston  at  ten  cents  apiece.  Nearly  two  centuries  ago 
Lawson  said  of  this  fish  in  North  Carolina: 

Fat-backs  are  a  small  fish,  like  mullets,  but  the  fattest  ever  known.  They  put  nothing 
into  the  pan,  to  fry  these,    They  are  excellent  sweet  food. 

Family  ENGRAULID^.    The  Anchovies. 

A  numerous  family  of  small  sea  fishes,  closely  related  to  the  herrings  (Clu- 
peidse),  usually  found  in  schools  on  sandy  shores,  and  preyed  on  by  many  fishes. 
The  species  are  for  the  most  part  too  small  to  be  economically  important  in  the 
United  States,  but  are  rather  extensively  utilized  in  the  Old  World.  The  ancho- 
vies are  readily  recognized  by  their  peculiar  head.  The  mouth  is  very  large,  the 
gape  wide,  the  upper  jaw  long,  pointed,  and  extending  far  backward,  the  lower 
jaw  weak,  inconspicuous,  and  much  shorter  than  the  upper,  and  the  eye  large 
and  placed  anteriorly.  Other  characters  are  the  elongate  compressed  body, 
belly  rounded  or  weakly  compressed;  teeth  small,  in. a  single  row  in  each  jaw; 
opercles  thin,  branchiostegals  7  to  14  in  number,  pseudobranchise  present,  gill- 
membranes  free  from  isthmus,  gill-rakers  long  and  slender;  scales  thin,  cycloid, 
no  lateral  line;  a  single  dorsal  fin;  caudal  fin  forked.  Of  the  6  American  genera, 
only  one  is  represented  on  our  Atlantic  coast. 

Genus  ANCHOVIA  Jordan  &  Evemiann.    Anchovies. 

Anchovies  of  this  genus  are  found  in  warmer  waters  in  all  parts  of  the  world, 
going  in  large  schools.  They  have  a  silvery  white  color  and  usually  a  broad 
lateral  silvery  band.  The  principal  fatures  of  the  genus  are  the  oblong,  com- 
pressed body;  very  long  maxillary  extending  far  beyond  the  eye;  conical,  com- 
pressed snout  overhanging  the  oblique  mouth;  small  teeth  on  jaws  and  roof  of 
mouth;  branchial  membranes  nearly  or  quite  separated;  dorsal  fin. small,  anterior 
to  anal;  anal  fin  rather  long  (rays  12  to  40);  and  an  axillary  scale  with  each  pec- 
toral and  ventral  fin.  The  two  species  known  from  North  Carolina  may  be  thus 
distinguished: 

i.  Anal  rays  20;  length  4  to  6  inches brovmii. 

ii.  Anal  rays  25  to  28;  length  2.5  inches mitchUli, 

113.  ANOHOVIA  BROWNII  (Omelin). 
"Smelt";  "Bait";  Anchovy;  Striped  Anchovy 

Atkmrina  brawnii  Gmelin,  Systema  Naturap,  1397,  1788;  Jamaica 
EngmulU  brownii.  Yarrow.  1877,  215;  Beaufort. 
BnomuliM  vittatu9,  Jordan  &  Gilbert,  1879,  385;  Beaufort. 

StoUphanu  brownix,  Jordan.  1886, 26;  Beaufort.    Jenkins,  1887, 86;  Beaufort.  Jordan  &  Evennann,  1896, 443. 
Linton,  1905,  353;  Beaufort. 

Diagnosis. — ^Body  compressed,  not  elevated,  depth  contained  4.75  times  in  length;  head 
contained  3.75  times  in  length;  snout  .2  length  of  head;  maxillary  extending  nearly  to  gill-open- 
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ing;  eye  contained  3.5  times  in  length  of  head;  gill-rakers  .66  length  of  eye;  scales  in  lateral  series 
40;  dorsal  rays  15;  anal  rays  20.  Color:  back  olivaceous,  sides  and  belly  silvery;  a  distinct 
lateral  silvery  band  about  width  of  eye.  (Named  for  Patrick  Brown,  who  in  1756  published  a 
History  of  Jamaica.) 

This  species  of  anchovy,  which  occurs  in  abundance  from  Massachusetts  to 
Brazil,  is  very  common  in  the  Beaufort  region;  it  enters  the  harbor,  where  nu- 
merous specimens  have  been  seined  in  summer,  but  the  largest  schools  remain  out- 
side. On  April  23,  1904,  the  author  seined  several  specimens  at  Fort  Beach  and 
Bird  Shoal.  The  fish  is  too  small  to  attract  the  special  notice  of  the  local  fisher- 
men, who  know  it  only  under  the  indefinite  name  of  "bait";  Dr.  Yarrow,  in  his 
Beaufort  list,  reported  it  as  "smelt".  The  appearance  of  schools  of  "bait"  is 
welcomed  by  the  fishermen  as  heralding  the  approach  of  Spanish  mackerel  and 
blue-fish,  which  feed  on  them  extensively. 

Anchovies  are  more  important  as  food  for  other  fishes  than  as  food  for  man, 
and  are  but  little  utilized  on  the  Atlantic  coast  of  the  United  States.  In  France, 
Japan,  and  other  countries,  however,  they  are  canned  after  the  manner  of  sar- 
dines and  are  preserved  in  various  other  ways.  In  North  Carolina  they  exist  in 
sufficient  abundance  to  support  a  canning  industry,  and  ought  to  meet  with  a 
good  sale  if  carefully  preserved  in  oil  and  put  on  the  market  as  anchovies. 

114.  ANOHOVIA  MITOHILLI  (Ouvier  &  Valenciennes). 

Anohoyy. 

Engraulia  mitckiUi  Ouvier  dc  Valenciennes,  Histoire  Naturelle  des  Poissons,  xzi,  50, 1848;  New  York;  Carolina; 

Lake  Pontohartrain,  La. 
StoUpKoruM  milchiUi,  Jordan  &  Evermann,  1806,  446. 

Diagnosis. — ^Body  not  very  elongate,  strongly  compressed,  depth  .25  total  length;  head 
short,  blunt,  its  length  contained  3.75  times  in  total  length;  snout  very  short,  about  equal  to 
pupil;  maxillary  extending  nearly  to  gill-opening;  eye  very  large,  .33  length  of  head;  scales 
thin,  deciduous,  37  in  lateral  series;  dorsal  rays  12  to  14;  anal  rays  25  to  28;  pectorals  reaching 
ventrals.  Color:  silvery  with  dark  dots;  a  narrow  silvery  lateral  band;  fins  yellowish.  (Named 
after  Dr.  Samuel  L.  Mitchill,  U.  S.  senator  from  New  York  and  author  of  various  papers  on 
American  fishes.) 

Ranges  along  the  entire  Atlantic  coast  from  Massachusetts  to  Texas,  occur- 
ring in  schools  on  sandy  shores  and  in  the  bays  and  sounds.  There  appears  to  be 
no  published  North  Carolina  record  of  the  species,  but  it  is  doubtless  an  abun- 
dant form  in  that  state  as  it  is  elsewhere  throughout  its  range.  A  number  of 
specimens  were  collected  at  Morehead  City  on  February  21,  1891,  by  Dr.  W.  C. 
Kendall,  of  the  U.  S.  Bureau  of  Fisheries.  It  rarely  exceeds  3  inches  in  length 
and  averages  less. 

Family  SALMONIDiG.    The  Salmons,  Trouts,  and  White-fishes. 

A  very  numerous  and  important  family  of  fresh-water  and  anadromous 
fishes  restricted  to  the  more  northern  parts  of  the  world.  Although  well  repre- 
sented in  America,  there  is  only  a  single  native  salmonid  of  North  Carolina,  the 
celebrated  brook  trout;  the  rainbow  trout,  however,  has  become  so  successfully 
established  that  it  must  now  be  considered  among  the  fishes  of  the  state. 
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The  salmonids  are  characterized  by  a  more  or  less  elongate  body;  a  terminal 
mouth,  with  the  lateral  margins  of  the  upper  jaw  formed  by  the  maxillary  bone, 
to  which  is  attached  a  supplemental  bone;  branchial  membranes  not  connected 
and  not  attached  to  isthmus;  gills  4  in  number;  gill-rakers  of  various  form  and 
number;  pseudo branchiae  present;  branchiostegals  numerous;  a  single  dorsal  fin 
of  soft  rays  placed  near  middle  of  body;  behind  this  a  small  adipose  fin;  lateral 
line  present;  scales  usually  small,  cycloid,  covering  body  but  not  head;  air- 
bladder  large,  pyloric  coeca  numerous;  species  oviparous,  with  large  eggs. 

The  genera  to  which  the  brook  trout  and  the  rainbow  trout  belong  are  thus 
separated. 

i.  Body  red-spotted;  vomer  boat^haped,  with  a  strongly  depressed  shaft  containing  no  teeth. 

Salvelinus. 
u.  Body  black-spotted;  vomer  flat,  with  its  shaft  not  depressed  and  containing  teeth  in  alter- 
nate rows Salmo. 

Genus  SALVELINUS  Richardson.    Chairs,  or  Red-spotted  Trouts. 

A  numerous  genus  of  moderate  sized  trouts,  distinguished  by  having  a 
rather  large  mouth;  teeth  on  jaws,  tongue,  vomer,  and  palatines;  a  boat-shaped 
vomer  without  a  central  elevation;  small  scales;  and  rich  coloration,  with 
round  red  spots  on  body.  Species  inhabiting  lakes  and  streams,  sometimes 
running  to  the  sea.     (SalveliniLSj  charr.) 

115.  SAIiVELINUS  FONTINALIS  (MitchiU). 
"Brook  Trout'*;  ''Speckled  Trout";  Mountain  Trout. 

Salmo  forUinalis  MitchiU,  Transactions  Literary  and  Philosophical  Society  of  New  York,  i,  1815, 435;  vicinity 

of  New  York  City.    Cope,  ISlib,  489;  Catawba  and  French  Broad  rivers. 
Salvdintu  farUinalu,  Jordan,  18896. 139;  Bucks  Creek  (tributary  of  Catawba)  at  Pleasant  Garden  and  North 

Fork  of  Swannanoa  River  near  Mt.  Mitchell.     Jordan  &  Evermann,  1896,  506,  pi.  Izxxii,  fig.  218. 

Diagnosis. — ^Body  moderately  long,  somewhat  compressed,  back  slightly  elevated,  depth 
contained  4  to  4.5  times  in  total  length;  head  large,  broad  between  eyes,  the  length  about  equal 
to  body  depth;  mouth  large,  the  maxillary  often  extending  beyond  eye;  eye  about  .5  length  of 
snout  and  .16  length  of  head;  scales  very  small,  about  230  in  lateral  series;  gill-rakers  small, 
17  on  first  arch;  dorsal  rays  10;  anal  rays  9.  Color:  variable,  depending  on  local  conditions; 
back  usually  grayish,  mottled  with  dark  green  or  black;  lower  parts  in  males  often  bright  red; 
sides  with  numerous  small  vermilion  spots  on  brownish  background;  dorsal  and  caudal  fins 
barred  or  mottled  with  black;  lower  fins  plain  dusky,  edged  anteriorly  with  a  creamy  or  orange 
stripe,  behind  which  is  a  black  stripe.     (JorUinalia,  of  the  springs.) 

This  beautiful  and  excellent  species  is  native  to  northern  North  America 
from  Labrador  to  the  Saskatchewan  valley,  throughout  the  Great  Lakes  region, 
and  the  eastern  slope  of  Alleghany  Mountains  as  far  south  as  the  headwaters  of 
Chattahoochee  River  in  Georgia.  Its  distribution  has,  however,  been  greatly 
extended  by  man;  and  the  fish  may  now  be  found  in  nearly  every  suitable  stream 
in  the  United  States. 

The  natural  distribution  of  the  fish  in  North  Carolina  is  the  headwaters  of  the 
Catawba  and  French  Broad  rivers,  although  it  has  been  introduced  into  various 
other  waters,  and  is  now  quite  generally  found  in  the  mountainous  sections.     It 
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is  particularly  abundant  in  the  upper  tributaries  of  the  Catawba  and  in  the 
Swannanoa  and  other  affluents  of  the  French  Broad. 

The  brook  trout  is  emphatically  a  cold-water  fiah,  thriviag  best  in  clear 
mountun  streams  with  a  maximum  temperature  of  50°  P.,  although  in  some 
places  it  flourishes  in  short  coastal  rivers  and  runs  to  salt  water  in  winter.  Its 
food  conuatslargelyofinsects,  worms,  and  crustaceans.  While  thespecies  reaches 
a  length  of  18  to  24  inches,  in  North  Carolina  it  is  of  comparatively  small  taxe. 

The  spawning  time  is  in'autumn,  and  the  spawning  beds  are  shallow  places 
near  the  banks  of  streams.  The  female  makes  a  kind  of  nest  in  the  gravel,  and 
guards  the  eggs  during  incubation.  The  eggs  average  about  .15  inch  in  diameter, 
and  the  number  laid  varies  from  a  few  hundred  to  several  thousand,  depending 
on  the  size  of  the  parent.  The  hatching  period  is  about  50  days  in  water  of  50 
degrees  temperature. 


Fig.  46.    Brook  TROirr.    Salvdinvt  fontiwdU. 

This  is  a  prime  favorite  with  anglers  in  all  parts  of  the  country,  and  is  one  of 
the  choicest  of  food  fishes.  Kxcellent  trout  fishing  is  afforded  in  the  western 
part  of  North  Carolina,  and  the  number  of  fishermen  coming  from  outside  the 
state  is  increasing  yearly.  Trout  streams  are  among  the  most  valuable  resources 
of  a  region;  and  it  behooves  the  state  to  encourage  the  influx  of  sportsmen  and 
tourists  by  keeping  all  suitable  waters  well  stocked  and  protecting  them  in  the 
interest  of  anglers.  Mention  should  be  made  of  the  trout  waters  in  the  "Sap- 
phire country".  The  three  artificial  lakes — Toxaway,  Sapphire,  and  Fairfield — 
on  the  property  of  the  Toxaway  Company  in  Transylvania  County  have  lieen 
stocked  with  both  brook  trout  and  rainbow  trout,  and  the  streams  entering  those 
lakes  and  in  the  vicinity  also  contain  these  fish. 

G«nui  SALMO  Llmueiu.    Salmoni  and  Troute. 

Slost  of  the  fresh-water  and  migratory  trouts  of  the  Old  World  and  America, 
together  with  the  Atlantic  salmon  of  Europe  and  America  and  the  landlocked 
salmon*  of  Maine  and  Canada,  belong  in  this  genus.     The  elongate,  compressed 
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body  is  covered  with  small  scales;  the  mouth  is  large,  and  in  the  adult  male  the 
jaws  are  more  or  less  hooked;  teeth  grow  on  the  jaws,  tongue,  vomer,  ai^d  pala- 
tines; the  vomer  is  flat;  the  fins  are  small,  and  the  dorsal  and  anal  contain  only  10 
to  12  TAys.  The  general  color  is  usually  glistening  silvery,  and  the  markings  are 
black;  the  young  ("parrs")  are  dark  barred.     {SalmOj  salmon.) 

116.  SALMO  IRIDEUS  Gibbons. 
Rainbow  Trout;  California  Trout. 

Salmo  vridmu  Qibbons,  Proceedinss  California  Academy  of  SoienoM,  1865.  36;  Alameda  county,  California 
Jordan  A  Evermann,  1806,  600,  pi.  Ixxxi,  fig.  216. 

Diagnosis. — ^Body  relatively  short,  the  form  more  elongate  in  male,  depth  contained  3.5 
to  3.75  in  length;  head  short,  about  .25  length;  snout  rounded,  .33  length  of  head;  eye  rather 
large,  .2  head;  mouth  comparatively  small,  the  maxillary  longer  in  male,  in  which  it  extends 
beyond  eye;  vomerine  teeth  in  2  irregular  series;  scales  in  lengthwise  series  about  135,  in  cross- 
wise series  about  40;  dorsal  rays  10  to  12;  anal  rays  10  or  11;  caudal  fin  concave  or  slightly 
forked.  Color:  variable;  sea-run  fish  brilliant  silvery  with  few  markings;  adult  fresh-water 
examples  dark  bluish  above,  silvery  on  sides  and  below,  a  broad  iridescent,  red  lateral  band; 
back,  sides,  and  top  of  head,  together  with  vertical  fins,  profusely  marked  with  small,'  round' 
blackish  spots,     {irideus,  like  a  rainbow.) 

The  waters  of  the  Coast  Range  and  Sierra  Nevada  mountains  in  California, 
Oregon,  and  Washington  are  inhabited  by  a  numerous  group  of  trouts  collectively 
known  as  the  rainbow  trouts,  which  have  become  more  or  less  differentiated 
and  are  probably  to  be  regarded  as  distinct  species.  They  are  among  the  most 
beautiful,  gamy,  and  deliciously-fiavored  of  all  trouts,  and  exhibit  a  wide  varia- 
tion in  size,  some  in  circumscribed  waters  never  exceeding  half  a  pound  in 
weight,  while  others  normally  weigh  from  5  to  12  pounds.  The  fish  has  long 
been  cultivated,  and  has  been  planted  by  the  general  government  in  all  suitable 
waters  of  the  United  States.  The  form  most  extensively  cultivated  is  indigen- 
ous to  the  McCloud  River  and  other  streams  south  of  Mount  Shasta,  and  is 
called  Salmo  irideus  shasta, 

.  The  rainbow  trout  has  been  introduced  into  various  streams  of  North 
Carolina,  and  is  now  firmly  established.  As  early  as  1880,  the  planting  of 
young  fish  in  cold  streams  in  the  western  counties  was  begun,  and  has  been  con- 
tinued to  the  present  time.  This  fish  is  adapted  to  warmer  and  more  sluggish 
waters  than  the  brook  trout,  and  is  in  no  sense  a  rival  of  the  latter.  Waters  that 
have  come  unsuitable  for  brook  trout  through  changed  physical  conditions  may 
be  advantageously  stocked  with  the  rainbow  trout.  This  fish  feeds  by  prefer- 
ence on  insects,  insect  larvae,  worms,  and  crustaceans,  and  preys  on  minnows  and 
other  fishes  only  when  its  normal  food  is  absent  or  insufficient  in  quantity. 
While  inhabiting  some  of  the  waters  in  which  the  brook  trout  occurs,  the  rainbow 
is  for  the  most  part  found  lower  in  the  streams. 

Among  the  state  waters  which  have  been  successfully  stocked  with  rainbow 
trout  are  the  lakes  and  streams  of  the  Toxaway  Company  in  Transylvania 
County,  where  excellent  fishing  is  now  enjoyed  by  many  persons  each  year. 
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The  spawning  season  is  in  spring,  and  the  spawning  grounds  are  the  smaller 
tributaries  of  streams  or  the  streams  flowing  into  lakes.  At  Toxaway,  the  U.  S. 
Bureau  of  Fisheries  has  recently  begun  spawn-taking  operations,  the  brood  fish 
being  caught  while  running  into  the  feeders  of  the  artificial  lakes.  Spawning 
begins  when  the  fish  are  2  or  3  years  old,  and  continues  until  they  reach  a  con- 
siderable age.  The  eggs  are  .2  inch  or  a  little  more  in  diameter,  and  from  500  to 
3,000  are  desposited  by  a  single  fish. 

This  is  an  excellent  food  fish,  and  one  of  the  best  of  all  the  trouts.  In  its 
native  waters  it  has  no  sup)eriors  and  few  equals  as  a  game  fish,  but  in  the  east  it 
has  deteriorated  in  this  respect  and  in  general  is  inferior  to  the  brook  trout. 

Order  INIOMI.    The  Lantern-fishes. 

Family  SYNODONTID^.    The  Lizard-fishes. 

Chiefly  small  shore  fishes,  with  elongate,  cylindrical  or  little  compressed 
body;  cycloid  scales;  straight  lateral  line;  very  wide  mouth  provided  with  sharp 
teeth  on  thie  jaws,  palatines,  and  tongue;  an  exceedingly  long  premaxillary  bone 
which  forms  the  entire  margin  of  the  upper  jaw  and  conceals  the  rudimentary 
maxillary;  branchial  membranes  not  united  or  only  slightly  so  and  free  from 
isthmus;  short  or  obsolete  gill-rakers;  small  or  absent  air-bladder;  short  dorsal 
fin;  small  adipose  dorsal;  forked  caudal. 

The  typical  and  commonest  genus,  S}Tiodus,  is  the  only  one  as  yet  repre- 
sented in  the  North  Carolina  fauna,  although  Trachinocephalus  will  no  doubt 
eventually  be  found;  this  genus  differs  from  Synodus  in  having  a  stouter  body 
and  a  short,  blunt,  compressed  head.  The  only  American  species,  Trachino- 
cephcUus  myops,  the  ground  spearing,  is  common  from  South  Carolina  southward 
and  has  been  taken  on  a  number  of  occasions  as  far  north  as  Massachusetts. 

Genus  SYNODUS  Gronovius.     Lizard-fishes. 

The  lizard-fishes  are  numerous  in  warm  waters  in  various  parts  of  the  world. 
They  are  small  or  moderate  in  size,  and  have  little  food  value.  They  lie  on  or 
partly  buried  on  shoal  sandy  shores  and  are  very  voracious.  They  are  distin- 
guished by  an  elongate  body  nearly  circular  in  cross-section;  a  depressed  head; 
a  pointed  snout,  a  wide  mouth,  with  a  strong  premaxillary  more  than  half  length 
of  head,  and  a  very  complete  and  formidable  set  of  teeth  (2  series  of  large,  knife- 
like teeth  on  premaxillaries,  the  larger  inner  row  depressible;  a  band  of  similar 
teeth  on  lower  jaw  and  another  on  palatine;  and  an  area  of  strong,  depressible 
teeth  on  tongue);  a  rather  large  eye  placed  above  level  of  snout;  spinous  gill- 
rakers;  branchiostegals  12  to  16;  small  cycloid  scales  on  body,  cheeks,  and 
opercles,  top  of  head  naked;  a  long  blind  sac  connected  with  stomach  and  numer- 
ous pyloric  coeca;  anal  opening  much  nearer  to  base  of  caudal  than  to  base  of 
ventrals;  a  short  dorsal  fin  placed  well  forward;  a  small  adipose  fin  over  anal;  a 
short  anal;  rather  small  pectorals;  moderately  large  ventrals,  with  inner  rays 
longest;  and  a  narrow,  forked  caudal.     A  number  of  species  known  from  both 
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coasts  of  America,  but  only  one  ranging  aa  far  north  as  this  state.      (Syiiodus,  an 
ancient  Greek  name  for  some  fish,  meaning  "teeth  meeting".) 

117.  SYNODUS  FCETENS  (Liniueua). 
"Pike";  "Sand  Pike";  Lizard-fish. 

Satmo  talfu  Litmaus.  Byattmft  Natune.  ed.  lii,  613, 17S8;  South  Caroliui. 

St/nodut  /sfou.  JordKD  d  Oilbert,  187tt,  3M;  BMuforl  Harbor.     Jenltina.  1887, 86:  B«»ufort.     LinlOD.  IWS, 
363:  Beaulort. 

DiAONOaiB  (based  on  apecimen  12.6  inches  long  taken  at  Beaufort,  November  1,  1904). — 
Body  elongate,  cylindrical,  iU  depth  .14  length;  headlong,  depressed,  lizard-like,  .25  length  qt 
body;  eye  placed  high,  its  diameter  contained  6  times  in  head  and  2.5  times  in  snout;  mouth 
large  and  armed  with  numerous  small,  sharp,  depressible  teeth;  snout  long,  sharp;  premaxillary 
2  times  length  of  snout  and  equal  to  post-orbital  part  of  head;  scales  in  lateral  series  63  to  65, 
in  transverse  series  7  or  8  +  II  or  12;  dorsa!  rays  12  (including  2  unbranched  rays),  the  longest 
.66  length  of  head;  anal  rays  12;  caudal  deeply  forked;  pectorals  half  length  of  head;  ventrals 
lai^,  their  length  about  equal  to  height  of  dorsal.  Life  colors:  body  and  sides  grayish,  finely 
mottled  with  brownish  green,  the  centers  of  the  scales  being  lighter  than  the  edges;  head  brown- 
ish with  light  verm iculat ions  on  top  and  sides,  pale  yellow  below;  about  8  very  obscure  darli 
blotches  along  sides;  belly  white;  dorsal  nearly  plain,  anal  white,  caudal  dusky  with  black  mar- 
gin, pectorals  diuky  greenish  above  and  white  below,  ventrals  pale  yeUowish,  adipose  fin  white 
anteriorly  and  black  posteriorly,     (fatetti,  odorous.) 


The  lizard-fish  is  found  on  sandy  shores  from  Massachusetts  to  South 
America,  and  is  common  along  the  south  Atlantic  coast.  It  ia  abundant  in  the 
North  Carolina  sounds,  and  ia  known  locally  as  "pike"  and  "sand  pike",  Al 
Beaufort  it  is  often  caught  in  line  fishing  in  the  harbor.  The  fishermen  fear  the 
hzard-tish's  bite,  which  is  said  to  "go  to  the  bone".  The  fiah  rarely  att^ns  a 
length  of  more  than  a  foot,  and  the  usual  length  ia  under  9  or  10  inches,  but  al 
Beaufort  it  is  reported  that  2-foot  specimens  are  sometimea  caught.  An  exam- 
ple less  than  2  inches  long  was  dredged  at  a  depth  of  9  fathoms  2  miles  east  of 
Beaufort  Inlet  September  1,  1899,  and  another  2.25  inchea  long  was  seined  in 
in  Beaufort  Harbor  June  3, 1905.  The  lizard-fish  has  a  formidable  mouth,  and  is 
a  voracious  feeder;  small  fiah  constitute  its  principal  food,  but  crabs,  shrimp, 
worms,  and  other  animals  are  also  eaten.     As  a  food  fish  it  has  no  value. 

Although  Yarrow  (1877)  did  not  list  this  among  the  fishes  of  Beaufort 
harbor,  it  is  probable  that  his  remarks  regarding  the  saury  (Scombre^ox  saums) 
in  reality  apply  to  this  fish. 
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.      Family  AULOPIDiE. 

Bottom  fishes,  inhabiting  Moderate  depths,  similar  to  the  S3modontidse  but 
with  maxillary  well  developed,  gill-rakers  long  and  slender,  ctenoid  scales,  etc. 
Only  one  genus  represented  in  American  waters. 

Genus  CHLOROPHTHALMUS  Bonaparte.    Green-eyes. 

Small  smelt-like  fishes,  with  terete,  slightly  compressed  body,  long  head, 
large  mouth,  maxillary  dilated  behind  and  extending  beyond  front  of  large  eye, 
projecting  lower  jaw,  small  teeth,  short  dorsal  and  anal  fins,  dorsal  inserted 
anterior  to  middle  of  body,  ventrals  under  dorsal,  needle-shaped  gill-rakers  and 
silvery  coloration.  Three  known  American  species,  in  Atlantic  Ocean,  one 
recently  detected  off  North  Carolina.     {CMoroptUhalrmis,  green-eyed.) 

118.  CHLOROPHTHALMUS  OHALYBEIUS  (Qoode). 

Green-eye. 

HyphaloMdnu  ehalybeiuM  Qoode,  Proceedings  U.  S.  National  Muaeum.  iii,  1880,  484;  Gulf  Stream  off  Rhode 

Island.  85  to  167  fathoms. 
CMorophlhalmut  ekalybeiut,  Goode  d:  Bean,  Oceanic  Ichthyology,  1895,  60,  fig.  71. 

Diagnosis. — ^Depth  a  little  less  than  .16  length;  head  .25  length;  eye  .33  head  and  4  times 
interorbital  space;  snout  .25  head;  maxillary  broad,  wider  posteriorly,  extending  to  opposite 
pupil;  mandible  protruding  beyond  snout;  scales  pectinate  on  margin,  in  regular  rows,  48  in 
lateral  series,  12  in  crosswise  series;  dorsal  rays  11,  the  fin  inserted  midway  between  end  of 
snout  and  adipose  fin;  adipose  dorsal  over  middle  of  anal;  anal  rays  8,  anal  base  as  long  as 
snout;  caudal  forked;  pectorals  long,  falcate,  twice  length  of  lower  jaw;  ventrals  under  middle 
of  dorsal.  Color:  grayish  with  discreet  brown  mottlings,  the  scales  metallic  silvery.  (cftoZy- 
beiuSf  steel  blue.) 

This  species  has  heretofore  been  known  only  from  the  Gulf  Stream  in  water 
of  moderate  depth.  It  is  entitled  to  a  place  in  the  North  Carolina  fauna  from 
having  been  taken  by  the  steamer  Fish-Hawk  in  dredgings  off  Cape  Lookout  in 
August,  1902;  10  specimens,  the  largest  2.5  inches  long,  were  secured. 

Order  HAPLOMI.    The  Pikes  and  Pike-like  Fishes. 

In  this  order  the  fin-rays  are  soft,  the  single  dorsal  fin  is  placed  more  or  less 
posteriorly  (in  some  genera  close  to  caudal),  the  ventral  fins  are  abdominal,  and 
the  pectoral  fins  are  placed  low.  The  body  is  elongate  and  covered  with  cycloid 
scales  which  extend  also  on  the  head.  There  is  no  lateral  line.  The  terminal 
mouth  contains  teeth,  and  communicates  by  a  duct  with  the  air-bladder. 
Among  the  bony  characters  are  the  absent  mesocoracoid;  the  separate  hypercora- 
coid  and  hypocoracoid,  with  developed  actinosts;  the  shoulder  girdle  joined  to 
the  skull  by  a  post-temporal;  distinct  pharjmgeal  bones;  and  well  developed 
opercles. 

Of  the  4  American  families,  3  are  strictly  fresh-water  and  the  other  is 
largely  so.  Among  the  members  of  one  family  are  some  of  the  largest  and  most 
predaceous  of  all  fresh-water  fishes,  and  among  the  members  of  another  family 
are  the  smallest  American  fresh-water  fishes. 
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t.  Lateral  margiii  of  upper  jaw  formed  by  the  nuudllaries;  preinajdUariw  not  protraotik. 

a.  Siie  vervHmall;  lawg  short,  teeth  villiform  and  of  equal  ak Umbrida. 

00.  Siae  moderate  to  large;  jaws  produced  and  flattened,  teeth  cardiform  and  of  unequal  siEe. 

Ebocida. 
ii.  Lateral  margin  of  upper  j  aw  formed  by  the  premaxUlariea,  which  are  more  or  less  protractile. 

h.  Vent  placed  w^  backward;  premaxjllariea  very  protractile e<xctuTDX. 

bb.  Vent  placed  near  throat;  premaxiUanes  alightly  protractile Aubltopsid£. 

Family  UMBRID^.     The  Mud  Minnows. 

A  family  of  BDiall  fresh-water  fishes,  inteVesting  on  accouni  of  their  habits 
and  their  peculiar  distribution;  of  the  three  known  species,  one  is  found  in  Aus- 
tria and  two  in  the  United  States.  The  body  is  long,  but  little  compressed;  the 
head  broad;  the  lower  jaw,  preraauUaries,  vomer,  and  palatines  have  bands  of 
viUiform  teeth;  the  broad  maxillaries,  which  form  the  lateral  margins  of  the 
upper  jaw,  have  no  teeth;  the  branchial  openings  are  wide,  gill-rakers  small, 
braochiostegals  6  to  8;  paeudobranchise  glandular;  no  lateral  line;  scales  firm, 
regular,  cycloid,  covering  body  and  head;  fins  small,  dorsal  single,  placed  well 
backward  but  in  front  of  anal;  pectorals  close  together;  air-bladder  simple. 
Oviparous,  carnivorous  fishes,  inhabiting  muddy  ditches,  and  ponds  and  sluggish 
streams  overgrown  with  weeds;  very  hardy  and  able  to  live  buried  in  mud; 
sexes  similar. 

Oenui  UMBRA  MllUer.     Mud  Minnows. 

Characters  of  the  genus  are  shown  above.*  One  species  is  found  locally. 
{Umbra,  shade.) 

119.  UHBBA  PYQILSA  (DeKay). 
"Uud-flsh";  Uud  Minnow. 

iMMMH  pwHuni*  DalUy,  N«w  YoA  Fuiu,  Fidwa,  ISU,  314;  RockUnd  County,  K.  Y. 

Vmbra  ■pya'iuaa.  Jordan.  1S8S6,  128;  Tax  River  at  Rooky  Uoimt.     JonUn  A  Evennmnn,  1896.  62i,  pi.  xcix, 

fiC.  268. 
[/■tbraltini  pVffMiaa,  ETetnurm  A  Cox,  ISM.  305;  trfbuMry  of  Nwue  River  tiear  R«l«icli 


Fig.  48.    Mtn>  Minnow.     Vmhra  pgmaa. 

DiAONOBn. — Form  compact,  oblong,  glightly  compreaaed,  depth  contained  4.5  timea  in 
total  length;  head  short  and  broad,  .25  length  of  body;  snout  ghort,  equal  to  eye,  which  enter* 
1.6  timee  in  length  of  head;  mouth  moderate,  jaws  short;  gill-slits  wide;  gill-rakers  short  and 
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numerous;  scales  in  lateral  series  35,  in  transverse  series  13;  dorsal  rays  14;  anal  rays  7  or  8. 
Color:  dark  or  yellowish  green*,  with  10  or  12  pale,  narrow  lengthwise  stripes;  a  dark  stripe 
through  eye;  a  black  bar  at  base  of  tail;  fins  plain.    Length,  to  5  inches,     {pygnusa,  pygmy.) 

The  mud  minnow,  which  exists  in  lowland  streams,  swamps,  and  ditches 
from  New  York  to  North  Carolina,  is  known  from  only  a  few  localities  in  the 
latter  state,  although  it  may  be  looked  for  in  all  waters  from  the  Neuse  north- 
ward. It  is  rather  8cai*ce  in  Tar  River  at  Rocky  Mount,  and  abundant  in  the 
vicinity  of  Raleigh.  The  National  Museum  has  specimens  collected  in  the 
Neuse  at  Goldsboro  by  James  W.  Milner  in  1875.  The  writer  did  not  find  it  in  the 
Albemarle  region  in  1892,  although  it  is  known  from  the  Virginia  waters  of  the 
Dismal  Swamp,  from  which  some  of  the  tributaries  of  Albemarle  Sound  flow. 
In  mudholes  about  Lake  Ellis  in  Craven  County  Mr.  C.  S.  Brimley  found  it  com- 
mon in  1905  and  1906. 

Family  ESOCIDiE.    The  Pikes,  Pickerels,  and  Muskallunges. 

A  small  family  of  fresh-water  fishes  of  moderate  to  large  size,  peculiar  to 
North  America  with  the  exception  of  one  species  found  also  in  northern  Europe 
and  Asia.  The  body  is  very  elongate,  more  or  less  compressed;  the  head  long 
and  flattened,  and  the  mouth  very  large  and  fully  provided  with  teeth  on  jaws, 
tongue,  palatines,  and  vomer;  lower  jaw  projecting;  margins  of  upper  jaw  formed 
by  maxillaries,  which  have  a  supplemental  bone;  body  covered  with  fine  scales, 
head  naked  above;  lateral  line  present  in  adults;  gill-slits  wide,  gill-membranes 
not  united  and  free  from  isthmus;  gill-rakers  short  and  toothed;  branchiostegals 
numerous;  pseudobranchise. glandular,  concealed;  dorsal  and  anal  fins  placed  far 
back;  pectorals  close  together;  caudal  forked;  air-bladder  simple.  There  is  a 
single  genus. 

Genus  ESOX  LinnsBus.    Pikes,  Pickerels,  and  Muskallunges. 

The  pikes  in  general  have  been  thus  referred  to  by  Professor  Goode: 

They  have  been  well  described  as  mere  machines  for  the  assimilation  of  animal  matter. 
They  are  the  wolves  of  the  ponds,  the  bluefish  of  the  fresh  waters,  and  nothing  comes  amiss  to 
their  ravenous  maws.  *  *  *  *  The  hungry  Esox  is  a  sad  foe  to  the  proprietor  of  a  fish  preserve, 
and  until  it  has  been  banished  from  a  pond,  no  other  species  can  be  expected  to  live.*  *  * 
The  enemies  of  Esox  in  America  denounce  him  vigorously,  and  declare  that  he  is  bony,  flavor- 
less, and  of  trifling  value.  He  has  hiB  friends,  however,  *  *  *  Tough  old  pike,  and  those 
taken  from  muddy,  sluggish  water,  are  of  coiu'se  not  to  be  desired,  but  as  a  rule  any  one  of  the 
species  is  to  be  chosen  as  a  delicate  morsel  for  the  table. 

The  yield  of  the  pikes  in  North  Carolina  in  recent  years  has  been  from  30,000 
to  100,000  pounds  annually,  for  which  the  fishermen  have  received  2.5  to  4  cents 
a  pound.     The  bulk  of  the  catch  comes  from  Craven  and  Beaufort  counties. 

Three  representatives  of  this  family  and  genus  are  found  in  the  local  waters, 
and  they  may  be  distinguished  as  follows: 

i.  Cheeks  and  opercles  scaly;  dorsal  rays  11  to  15;  branchiostegals  11  to  16,  scales  in  lateral 
series  100  to  125. 
a.  Dorsal  rays  11  to  14,  anal  rays  11  or  12;  branchiostegals  11  to  13*,  scales  in  lateral  series 
88  to  110;  small  fish  w^ith  numerous  blackish  vertical  bars  on  sides americanii$» 
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aa.  Dorsal  rays  14  or  15;  anal  ravs  13  or  14;  branchiosteffalB  14  to  16;  scales  in  lateral  series 
about  125;  medium  sized  nsh  with  numerous  dark  lines,  mostly  horizontal  and  con- 
nected BO  as  to  form  a  loose  network retiadatus. 

a.  Cheeks  and  opercles  scaly  above,  naked  below;  dorsal  rays  17;  anal  rays  15;  branch iostegals 
17  to  19;  scales  in  lateral  series  about  150;  very  large  fish  with  narrow  indistinct  bars 
which  breakup  into  ill-defined  dark  spots ohiensis. 

(Esox,  a  name  applied  by  Pliny  to  some  fish,  probably  the  sturgeon.) 

120.  ESOX  AMERIOANUS  Gmelin. 
••Pike";  "Red-finned  Pike";  "Jack";  Pickerel. 

Ebox  lueiug  americanus  Gmelin,  Systema  Natune,  1300, 1788;  Long  Island ,  N.  Y. 

Ebox  ravenelii^  Cope.  18706,  457;  Catawba  River. 

Lticins  americantu,  Jordan,  18896, 129, 133;  Little  River  at  Goldaboro;  tributaries  of  Haw  River  in  Guilford 

County.     Smith,  1893a,  195, 199;  cypress  swamp  near  Edenton;  Roanoke  River  at  Plymouth  and  Weldon. 

£vermann  db  Cox,  1896,  306;  Neuse  River  near  Raleigh.     Jordan  db  Evermann,  1896,  626.     Smith,  1901. 

134;  Lake  Mattamuskeet. 

Diagnosis. — Body  long,  robust,  the  depth  about  .2  total  length;  head  large,  more  than  .25 
total  length;  snout  broad  and  blunt,  about  .37  length  of  head;  eye  rather  large,  contained  5.5 
tunes  in  length  of  head;  lower  jaw  considerably  longer  than  upper;  maxillary  extends  to  under 
pupil;  dorsal  and  anal  fins  opposite,  origin  of  former  about  equidistant  from  base  of  ventrals 
and  caudal;  ventrals  about  midway  between  end  of  snout  and  base  of  caudal.  Color:  dark 
green  above,  sides  greenish  yellow,  with  18  to  20  dark,  vertical  curved  bars;  a  dark  bar  below 
eye,  and  a  dark  stnpe  on  side  of  head  through  eye;  fins  unspotted;  lower  fins  in  North  Caro- 
lina specimens  sometimes  scarlet,  upper  fins  dark,  edged  with  carmine. 

This  little  pickerel  is  found  in  strenms  and  swamps  of  the  eastern  seaboard 
from  Massachusetts  to  Alabama.  It  is  known  from  numerous  places  in  North 
Carolina.  It  is  of  small  size,  rarely  exceeding  a  foot  in  length,  and  is  of  less 
importance  as  a  food  and  game  fish  than  Esox  reticulatus.  The  food  is  chiefly 
minnows,  with  which  the  stomach  is  often  gorged. 

121.  ESOX  RETIOULATUS  LeSueur. 

"Pike";  "Red-finned  Pike";  "Black  Pike";  "Duck-billed  Pike";  "Jack";  Pickerel; 

Chain  Pickerel. 

B90X  reticulatua  LeSueur,  Journal  Academy  Natural  Sciences  of  Philadelphia,  i,  1818,  414;  Connecticut  River, 

Maes.;  Philadelphia. 
Esox  affinis.  Cope.  18706,  457;  Neu^e  River. 

f Lucius  tfermictUatus,  Evermann  &  Cox.  1896. 305;  Neuse  River  near  Raleigh. 
Lucius  reticulatus,  Jordan,  18896.  126.  128,  133;  Tar,  Neuse  (and   Little),  and   Haw  rivers.     Smith,  1893a, 

191, 195. 199;  Pasquotank  River,  Edenton  Bay.  Roanoke  River.     Jprdan  &  Evermann,  1896,627.     Smith, 

1901,  134;  Lake  Mattamuskeet. 

Diagnosis. — Body  long  and  slender,  the  depth  .16  total  length;  caudal  peduncle  very 
slender,  only  .33  depth  of  body;  head  long,  .4  total  length;  snout  long,  pointed,  contained  2.25 
to  2.33  times  in  length  of  head;  eye  small,  .4  length  of  snout  and  .12  to  .14  length  of  head. 
Color:  varying  from  green  to  nearly  black,  sides  lighter  and  with  golden  luster;  entire  body 
marked  by  narrow  dark* connecting  lines  which  form  a  loose  network;  a  dark  bar  below  eye. 
(reHcidattLSf  with  mesh-like  markings.) 

This  pike  is  an  inhabitant  of  the  eastern  seaboard  from  Maine  to  Louisiana. 
It  is  common  in  the  lower  courses  of  North  Carolina  rivers  flowing  into  the 
Atlantic  Ocean.  About  Albemarle  Sound,  where  all  the  local  names  in  quotation 
marks  are  in  use,  it  is  very  common,  and  is  often  caught  in  the  nets  of  the  com 
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mercial  fishermen.  Old  examples  living  in  deep,  shady  water  are  dark  colored 
and  are  called  "black  pike".  In  Lake  Mattamuskeet  the  fish  is  numerous  and 
reaches  a  large  size  (1.5  to  2  feet).  A  weight  of  7  or  S  pounds  and  a  length  of  3 
or  4  feet  have  been  attained  in  waters  outside  the  state. 

The  chain  pickerel  is  a  voracious  feeder,  consuming  minnows  and  other 
small  fish  in  large  numbers  and  also  insects,  frogs,  and  snakes.  Its  favorite 
haunts  are  creeks,  coves,  and  bayous  with  grasses  and  broad-leaved  water  plants, 
under  which  it  lurks.  In  spring  about  Albemarle  Sound,  the  fish  feeds  chiefly  on 
alewives.  Spawning  occurs  in  late  winter  or  early  spring.  Lawson  (1709)  said 
of  this  species: 

The  jack,  pike,  or  pickerel,  is  exactly  the  same,  in  Carolina,  as  they  are  in  England. 
Indeed,  I  never  saw  this  liahsobigBJid  large  in  America,  as  I  ha  1*6  in  Europe,  these  with  lubinng 
seldom  above  two  foot  long,  as  far  as  I  have  yet  seen.  They  are  very  plentiful  with  us  in 
Carolina,  all  our  creeks  and  ponds  being  full  of  them.  I  once  took  out  of  a  ware,  above  three 
hundred  of  these  fish,  at  a  time. 


Fig.  49.    Chain  Pickerel;  Pike.     Etox  rtticulatiu. 

Considerable  quantities  of  this  fish  are  marketed,  but  it  does  not  rank  high, 
the  flesh  being  coarse  and  filled  with  minute  bones.  It  bites  freely  at  the  still- 
btuted  hook  or  the  trolling  spoon,  and  affords  much  sport  to  anglers. 

132.  ESOX  OHIEN8I8  Eirtland. 
"Jack";  OliiD  ICuakallunga. 

XtM   tkimti*   Kirtland.   ProcMdinct   Clevaluid   Academy  of   Natunl  ScieoM.   Fabnuuy  T,   ISEt.  S5; 

Ukhooinc  Rivtr.Ohio.     Jordui  1:  EveimuiD,  AniaHcmD  Food  aod  Oun*  FUhM,  239.  IB02. 
Eioxtmu^inmn.Jordma,  ]B89b.  ISO:  FrancbBroul  Rivarnau- Aihevills. 
Lhciiu  moavuinoiwv  (Awuit.  Jordui  t  Evermann.  ISM.  S2«:  Ohio  Rivar  ud  tributariu. 

DiAONoaiB.— Body  elongate  and  robust,  the  depth  .16  total  length;  head  large,  more  than 
.25  total  length i  snout  .4  length  of  head;  eye  small,  .09  length  of  head;  gill-rakers  "mere  clumps 
<rf  q^y  tubercles".  Color:  dark  green  on  back,  paler  below,  with  brassy  or  golden  reflections; 
20  to  25  irregular,  dark,  vertical  bars  on  upper  half  of  body;  unpaired  fins  with  dark  green  spots 
or  blotches.     (oJkimsts,  inhabiting  Ohio.) 

This  species  of  muskallunge  inhabits  Ohio  River  and  tributaries,  and  is 
entitled  to  a  place  in  the  North  Carolina  fauna  by  virtue  of  Dr.  Jordan's  record 
of  its  occurrence  in  French  Broad  River  near  Asheville.  It  was  there  reported 
to  be  one  of  the  food  fishes  of  the  section,  and  was  locally  known  as  "jack". 
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The  species  reaches  a  maximum  length  of  5  feet,  and  thus  rivals  the  Great  Lakes 
muskallunge  {Esox  masquinongy)  with  which  it  has  until  recently  been  identified. 

Family  POECILIIDiE.    The  Mummichogs,  Top  Minnows,  etc. 

A  numerous  family  of  small  fresh-water,  brackish-water,  or  salt-water  fishes 
found  in  all  parts  of  the  world,  with  many  representatives  in  the  United  States. 
They  are  of  no  value  as  food,  but  are  of  great  importance  as  food  for  other  fishes. 
The  sexes  are  usually  dissimilar  in  form  and  size,  and  many  of  the  species  bring 
forth  their  young  alive.  The  principal  characters  of  the  family  are:  Elongate 
body,  compressed  posteriorly,  flattened  anteriorly,  covered  with  large  cycloid 
scales;  no  lateral  line;  mouth  terminal,  premaxillary  bones  protractile  and  form- 
ing the  margin  of  the  upper  jaw;  jaws  provided  with  cutting  or  villiform  teeth; 
branchial  membranes  united,  free  from  the  isthmus;  gill-rakers  short  and  thick; 
pseudobranchise  absent;  dorsal  fin  single,  composed  only  of  soft  rays  and  placed 
posteriorly;  caudal  fin  square  or  concave,  not  forked;  ventral  fins  abdominal; 
pectoral  fins  inserted  close  together.  Of  the  20  or  more  American  genera  5  are 
represented  in  North  Carolina  by  9  species. 

Key  to  the  North  Carolina  genera  of  kUli-fiahee, 

i.  Lower  jaw  strong  and  projecting;  intestine  comparatively  short,  with  few  convolutions: 
teeth  slightly  movable, 
a.  Anal  fins  smiilar  in  both  sexes;  species  oviparous. 

6.  Teeth  pointed  (none  compressea,  tricuspid,  or  bicuspid). 

c.  Teeth  in  bands  or  in  more  than  one  series;  dorsal  fin  placed  either  before  or  behind 

anal;  air-bladder  well  developed Fundulub. 

ec.  Teeth  in  a  single  series;, dorsal  fin  placed  anterior  to  anal \Lucania. 

bb.  Teeth  incisors,  tricuspid,  in  a  sinele  row .Ctprinodon. 

aa.  Anal  fin  in  male  modified  into  a  swora-shaped  organ;  teeth  pointed,  in  bands;  species 

viviparous Qambubia. 

u.  Lower  jaw  short  and  weak;  intestine  long,  much  convoluted;  teeth  freely  movable,  pointed, 
and  m  a  single  series;  species  viviparous: HETERAin>RiA. 

Genus  FUNDULUS  Lac^p^de.    Kilii-fishes;  Mummichogs. 

This  genus  includes  some  of  the  best  known  and  most  abundant  of  our 
"minnows",  and  has  numerous  members  in  all  parts  of  the  country,  5  being  in 
the  local  fauna.  Form  elongate,  posteriorly  compressed,  and  back  little  or  not 
at  all  elevated;  mouth  terminal,  lower  jaw  projecting  and  rather  heavy;  a  narrow 
band  of  teeth  in  each  jaw;  fins  variable;  dorsal  origin  in  advance  of,  above,  or 
behind  anal  origin;  anal  fin  larger  in  male;  caudal  margin  straight  or  rounded; 
sexes  dissimilar  in  size,  color,  etc.  Several  species  abound  in  water  of  all  degrees 
of  density,  while  others  are  confined  strictly  to  either  fresh  or  salt  water.  Some 
live  on  muddy  bottom  and  feed  on  mud;  others  swim  freely  in  creeks,  rivers,  and 
bays,  and  subsist  largely  on  insects.  All  the  species  go  in  schools,  which  some- 
times contain  thousands  of  indiyiduals. 

Key  to  the  North  Carolina  species  of  Fundulus. 

i.  Dorsal  fin  inserted  in  advance  of  anal, 
a.  S(»les  large,  less  than  40  in  lateral  series. 
b.  Form  elongate;  branchioetegals  6;  females  with  several  black  horizontal  stripes,  niales 
wiUi  numerous  black  verti(^  bars majalia. 
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66.  Form  robust;  branchiostegala  5;  females  nearly  plain  brown;  males  dariier,  with  pearly 

■pota    fMteroditui. 

aa.  Scales  smaller,  44  to  48  in  lateral  series;  body  slender,  depth  about  .2  length;  color  oliva- 
ceous, wiUi  numerous  dark  or  li^t  vertical  bats diaphanu*. 

ii.  Dorsal  fin  inserted  over  or  slightlybehiiid  anal;  scales  in  lateral  series  38  to  42. 

C.  Olivaceous  with  brownish  spots;  a  small  mountain  species raihbum. 

ce.  Olivaceous  above,  silvery  on  sides  and  belly,  with  8  black  longitudinal  stripes  from  bead 
to  tail  and  (in  male)  12  black  croosban;  a  small  lowland  species ncttii. 

(FundiUua,  from  fundus,  bottom.) 

128.  FUNDULUB  MA.JAL18  (Walbaum). 
"Miimow";  I£a;-flBli;  KUll-fisli. 

CtUtit  majaiiM  Wdbsnm,  Artodi  Qcnen  Pitcium,  iii.  12, 1792;  Lone  lalud. 

ffV^wwra  iHOfoNt,  Yarrow,  18T7,  214;  Bckufort  Hubor.     Jordan  &  Gilbert,  ISTB,  3M:  Bskofort  Harbor. 

Kendall  i  Smith,  ISM,  21;  Hattwu  Inlet. 
^wHtyitit  mo^ii.  Jenkins,  ISST.ae;  Besufori.     Jordan  1  Evsrmann,  ISM,  S3B,  pi.  ci,  Gca.  271,  STla,  271t. 

Lintoo.igOS.3aS;  Beaatort. 


Fig.  60.    MAT-ruB.    Fundtdvt  majt^it.    Male. 

DtAONOBis. — Form  oblong,  back  not  elevated,  the  depth  .25  total  length;  head  long,  more 
than  .25  length;  mouth  terminal,  oblique,  small;  teeth  in  a  broad  band,  the  outer  teeth  enlarged; 
eye  .2  length  of  head  and  .66  length  of  snout;  scales  large,  35  or  36  in  longitudinal  series,  13  to 
15  in  transverse  series;  dorsal  rays  12  ta  14;  anal  fin  higher  in  male,  the  rays  10  or  11;  ventrali 
longer  in  male,  extending  beyond  origin  of  anal.  Color:  Male  (from  Beaufort},  back  olive, 
sides  and  belly  bright  salmon  yellow,  lower  fins  clear  yellow,  pectorals  and  anal  partly  dusky, 
posterior  edge  of  cautlal  dark,  dorsal  nearly  all  black,  a  large  black  ocellated  spot  on  last  rays; 
opercles  and  under  parts  of  head  suffused  with  black;  cheeks,  top  of  head,  and  mouth  bronte 
yellow,  about  18  narrow  dusky  vertical  bars.  Female,  oUvaceous  above,  whitebelow,  4  black 
longitudinal  stripes,  1  or  3  black  crossbars  at  base  of  tail,   {majaiis,  relating  to  May.) 

The  may-fish  abounds  from  Massachusetts  to  Florida,  in  bays,  salt-water 
ponds,  and  the  lower  courses  of  rivers.  It  reaches  a  length  of  8  inches,  and  is  the 
largest  of  the  killi-fiahea;  the  usual  length  is  less  than  6  inches,  the  female  being 
larger  than  the  male.  The  fish  is  often  found  in  large  droves  in  shallow  bayous 
and  coves,  and  marshy  creeks,  and  a  single  haul  of  a  fine-meshed  collecting  seine 
may  yield  a  thousand  or  more.  Spawning  occurs  in  summer.  The  young  are 
marked  by  black  vertical  stripes. 

In  Beaufoii  specimens,  the  young  of  both  sexes  are  marked  with  14  or  15 
narrow  vertical  bars.     The  external  sexual  characters  appear  at  variable  ^zes. 


SrSTEHATIC  CATALOODB   OF   FISBB3. 


147 


In  some  specimena  1.25  inches  long  (taken  July  25, 1900)  the  vertical  bars  have 
begun  to  fade,  and  the  longitudinal  stripes  have  appeared;  the  smallest  male  in 
this  lot  in  which  the'doraal  ocellus  is  visible  is  2  inches  long.  In  this  and  other 
lots,  there  are  males  2,25  inches  long  in  which  the  ocellus  has  not  appeared. 
Either  the  rate  of  growth  is  very  irregular  or  the  spawning  time  is  protracted,  as 
a  lot  of  young  fish  seined  in  Beaufort  Harbor  July  25,  1900,  varied  from  .5  to  2.6 
inches  in  length. 


Fig.  51      UAT-nsH.    Fundtdui  ttuijalU.    Female. 

124.  FUNDULUS  HETEROOLITUS   (Limusus). 
"MiiiDaw";  Mud-fisb;  ICummiohog. 

South  CkraUoa. 


CaWtt  AitavcUa  Uniumu,  Sytl«ma  Nktuns,  «d.  xii,  SOO,  1 
FmuIuIm  pitctdniut.  Ytnow,  1877,  214;  Beaufort  Harlwr. 
Fimdvlut  htUntHtu;  JonUn  &  Gilbert,  1879,  3S4;  Beaufort  Harbor.     Jenkiiu,  1887,  8 
ft  Ennaann,  1896. 640.  pi.  cii.  6g.  273,     Lmtoa,  190S.  316;  Beaufort. 


;  Beaufort.     Jordan 


Fig  52      Mtn>-F1SH      !•  undutua  heterod\tit»      Hale 

DiAONOBiB. — Body  rather  short  and  deep,  but  little  compresaed,  depth  rather  more  thaii 
.25  length;  head  rather  short  and  blunt,  its  length  contained  3  to  3.5  timea  in  total  length; 
mouth  Bmall,  very  oblique;  teeth  pointed,  in  bonds;  eye  .2  to  .25  length  of  head,  equal  to  enout 
and  .5  width  of  interorbital  space;  scales  in  lateral  series  35  to  38,  in  transverse  series  13  to  15; 
dorsal  rays  U;  anal  rays  10  or  U,  oviduct  attached  to  Grat  ray;  caudal  fin  rounded.  Color; 
Male,  dark  green  above,  yellow  on  beUy;  sides  with  narrow  vertical  silvery  white  bars,  between 
which  are  numerous  small,  irregular  whitish  or  yellow  spots;  head  yellow  below;  vertical  fins 
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dark,  with  auiueroiu  p&te  spots;  dorsal  sometimes  having  a  black  spot  poetariorlyi  b-bbI  and 
ventralfl  yellow  anteriorly.  Female,  phia  brownish  green,  lighter  below,  sides  Bometimes 
marked  by  about  15  dark  croasbars  narrower  than  the  interspaces.     (fieUro<iilua,  irregular.) 

The  range  of  this  killi-Gdh  is  from  Maine  to  Mexico.  It  frequents  chiefly- 
brackish  waters,  but  is  also  found  in  fresh  water  (as  in  the  Potomac  at  Washing- 
ton). It  is  very  partial  to  shallow  muddy  waters,  and  one  of  its  commoD  names 
is  mud-dabbler,  in  allusion  to  its  mud-loving  habit.  Length,  up  to  6  Inches. 
The  species  is  an  important  bait  fish,  and  is  extensively  eaten  by  squeteague, 
striped  bass,  and  other  fish,  as  well  as  by  water  birds. 

125.  FUNBULUS  BIAPHAmjS  (LeSueur). 
KllU-fish;  Spring  Minnow. 

fflKliwwra  Jiaphana  LeSuMir.  Journal  Acadsmy  ot  NatumI  SdeoMa  PhiUdslpbi*.  i,  130,  1817:  Suvlosa 

LttlM. 

Fundiduidiaplianiu  Smith  ISBSa  191  10S  lOT'PwqooUiDkuidKouiokarivenmDdEclaDton  Bay  Smith, 
NotM  on  Fiihu  of  Lowar  Potomu  aivar  (BuUatin  U  S  FiahComniuaon  1890)  6S  pi  Iix  1892  Jor- 
diw  A  Evirmaan  ISSfl  MS  p[  ei     Gd  2TS  2T6a 


Fig.  53.    Sprino  Uinnow.    Fundvlue  diaphai 


DiAaNoaiB. — Form  elongated,  slender,  posteriorly  compressed,  depth  con tiuned  4.5  times 
in  total  length;  head  depressed,  .25  to  .4  total  length;  mouth  nearly  horizontal,  on  level  with 
pupU,  lower  jaw  projecting,  angle  of  mouth  half  way  between  eye  and  tip  of  lower  jaw;  eye 
lai^,  ooDtuned  3.5  times  in  head,  1.5  times  in  interorbital  space,  1.33  times  in  snout;  scales 
about  45  in  lateral  series  and  15  in  transverse;  dorsal  fin  low,  beginning  considerably  in  advance 
of  anal  and  nearer  base  of  caudal  than  snout,  rays  13;  anal  Gn  anteriorly  sheathed  by  oviduct, 
short,  higher  than  dorsal,  rays  11;  edge  of  caudal  fin  straight  or  slightly  emarginate.  Color: 
Male,  uniformly  olivaceous,  darkest  above,  about  20  silvery  vertical  bars  rather  narrower  than 
the  interspaces,  which  are  the  color  of  the  body;  back  may  be  dark-spotted;  a  dark  purplish 
spot  on  opercle  oppoaite  eye;  dorsal  fin  usually  plain,  occasionally  faintly  mottled  with  black 
and  white  spots;  other  fins  plain.  Female,  body  marked  by  15  to  20  dark  vertical  bars, 
much  narrower  and  shorter  than  silvery  bars  in  male,  the  interspaces  lighter  than  in  male. 
(ftiaphanut,  transparent.) 

The  southern  limit  of  the  range  of  this  species  appears  to  be  North  Carolina, 
whence  it  extends  to  Maine  and  the  upper  Mississippi,  in  rivers  and  lakes.  It  is 
found  coastwise  in  abundance,  in  salt  and  fresh  water,  although  it  is  less  of  a 
salt-water  form  than  Fundulus  keteroclitua,  and  often  occurs  in  mountain  brooks, 
in  springs,  and  in  clear  cold  lakes.  It  is  very  abundant  in  the  lower  stretchesof 
the  rivers  debouching  into  Albemarle  Sound;  numerous  small  specimens  (all 
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under  2.5  inches)  were  collected  by  the  writer  in  Pasquotank  River  and  Roanoke 
River  near  Plymouth  in  April.    The  maximum  length  is  about  4  inches. 

Many  species  of  food  and  game  fishes,  in  fresh  and  salt  water,  feed  largely 
on  this  killi-fish,  which,  on  account  of  its  abundance,  is  one  of  the  important 


Fig.  54.    SpRiNfl  Minnow,    Futtdulut  diaphanua.    Female. 

The  prominent  external  sexual  differences  in  this  species  were  first  pointed 
out  by  the  present  writer  in  1892,  in  the  paper  above  cited,  on  fishes  of  the  lower 
Potomac  River,  in  which  the  figures  of  the  two  sexes  here  pven  were  originally 
printed.  All  immature  specimens  are  marked  by  dark  vertical  bars  on  a  pale 
olivaceous  background;  when  the  fish  reaches  a  length  of  about  2  inches,  the 
differential  colors  begin  to  appear. 

126.  FUNDULUa  RATHBUNT  Jordan  i  Meek. 
Rathbun's  Killi-fiBh. 

Fundulut  TuObuni  Jord&n  &  Ueek.  JD  JordkD,  ISSOo.  SM.  pi.  iliv;  AUsmuioe  Creek  neu  Onuiaboro.  N.  C. 
Jordui  188M  133  134  pi  n*  flf  7  RMdyFoik  Soulh  Buffalo  Creak  LitU«Allam>n«Cnekaado(har 
tributanMoTH&wRiver  uid  Jumping  Run  tnbuUry  d(  YuUdn  RIv«r  near  Saliibury  Jordui  A  Etot- 
muui,  IBM  049  pi  cv  fif  ZBD 


Tig.  SB.    Batrbun's  Killi- 


Fandvlut  rathbum. 


Diagnosis. — Depth  contsiiiied  4.5  times  in  total  length,  head  3.S  times  in  length;  snout 
sharp;  eye  about  .25  length  of  head;  mouth  small;  scales  in  lateral  series  38,  in  tnmsverse 
series  12;  two  rows  of  scales  on  cheeks;  fins  small,  dorsal  rays  U,  anal  rays  11,  caudal  rounded. 
Color:  pale  green,  with  small  irregular  oblong  dark  brown  spots  scattered  on  head  and  body; 
male  with  scales  dark-edged;  fins  yellowish  with  speckled  base  in  male,  pliun  in  female. 
(Named  for  Dr.  Riohard  Rathbun,  formerly  of  the  Bureau  of  Fisheries,  now  of  the  Smithsonian 
Institution.) 
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So  far  as  known,  this  little  kitlUfish  is  peculiar  to  Cape  Fear  and  Yadkin 
basins.  It  is  common  in  small  brooks,  but  isscarce  in  the  larger  streams.  Its 
usual  length  is  2.5  inches. 

127.  rUNDULUS  NOTTII  (Agassiz). 
Star-beaded  Uinnow. 


DiAONOsiB. — Body  comparatively  long,  compreeaed posteriorly,  the  depth  contained  4.S 
in  length;  head  rather  moTe  than  .23  length;  eye  very  large,  .37  length  of  head;  interorbital 
apace  .5  length  of  head;  snout  obtuae,  leaa  than  eye;  outer  row  of  teeth  in  each  jaw  enlarged  and 
recurved;  scales  in  lateral  series  36,  in  transverse  series  10;  origin  of  dorsal  On  more  than  .66 
diatancc  from  snout  to  base  of  caudal,  the  rays  7  or  8,  the  longest  ray  about  equal  to  distance 
from  snout  to  posterior  margin  of  pupil;  anal  similar  to  dorsal,  il«  origin  very  slightly  behind 
dorsal,  the  rays  9  or  10;  caudal  rounded  behind,  ita  length  greater  than  head;  pectorals  short, 
acute,  their  length  equal  to  height  of  dorsal;  ventrals  slightly  shorter.  Color:  body  from  gill- 
opening  to  base  of  caudal  marked  by  6  narrow,  horizon tal  black  stripes,  with  several  other 
obsolete  ones  above;  10  to  13  narrow,  vertical  black  stripes  of  same  width;  a  broad  black  bar 
through  eye  and  on  cheek;  general  ground  color  of  body  silvery;  preorbital  region,  lower  jaw, 
and  upper  part  of  opercle  orange  red;  breast  and  lower  half  of  opercle reddish  yellow.  (Named 
tor  Dr.  Nott,  who  discovered  the  fish.) 


F^  n.    9rAa-BBAi>KD  IfiNNOW.    fundutu*  juOtii. 

This  beautiful  little  killi-fish  has  heretofore  been  recorded  from  South 
Carolina,  Georgia,  Florida,  and  Alabama,  in  fresh-water  streams  and  swamps. 
The  National  Museum  contains  one  specimen  collected  in  a  pond  at  Wilmington, 
N.  C.,May9, 1899,  by  Mr.  William  P.  Seal.  The  maximum  length  of  the  species 
is  about  2  inches.  Nothing  distinctive  can  be  said  of  its  habits. 
Genua  LDCAHU.  Oirard.    Rainwater-flshes. 

Diminutive  fishes  inhabiting  brackish  and  fresh-water  swamps,  lagoons,  and 
.  ditches  of  United  States.  The  body  is  rather  short  and  much  compressed,  and 
covered  with  large  scales;  the  small,  oblique  mouth  has  a  single  row  of  conical 
teeth  in  each  jaw;  the  fins  are  small;  and  the  species  are  oviparous.  Of  the  4 
species  known,  the  range  of  the  following  embraces  the  North  Carolina  coast. 
(Lvcania,  an  ancient  Italian  province;  a  name  having  no  known  application  to 
these  fishes.) 
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t.  346, 185G;  Onanmrt.  Loag  IiUod.  N.  Y. 


DuQNOBis. — Form  rather  short,  the  depth  contained  3.25  times  in  total  length;  head 
equal  to  depth;  eye  large,  .33  length  of  head;  aeales  in  lateral  Beries  26,  in  croeswise  aeries  8; 
dorsal  rays  10  to  12;  anal  rays  10  or  11.  Color:  olive,  scales  dark-edged;  dorsal  dull  yellow 
with  black  spot  surrounded  by  orange  anteriorly;  caudal  yellow  with  black  tip;  analandveu' 
trals  led  with  dusky  edges;  fins  in  female  olive,  munarked.     (parva,  small.) 

Found  in  brackish  ponds,  ditches  and  bays,  along  the  entire  coast  from 
Cape  Cod  to  Key  West.  It  is  known  from  Virginia  and  South  Carolina,  and 
undoubtedly  occurs  in  suitable  waters  in  North  Carolina.  Its  small  size,  1.5 
to  2  inches,  enables  it  to  be  easily  overlooked. 

Geaus  CYPRmODOn  LaclpMe.    Stiort  IDnnows. 

Small,  chubby  brackish-water  fishes  found  from  United  States  to  South 
America,  usually  going  in  schools;  the  males  larger  than  the  females;  species 
oviparous.  Body  short,  back  elevated,  mouth  small,  teeth  tricuspid  incisors  in 
a  single  row,  scales  large,  origin  of  dorsal  fin  in  front  of  anal,  branchial  aperture 
reduced,  opercle  superiorly  fused  with  shoulder  girdle.  Ten  or  twelve  species 
known,  one  common  along  our  Atlantic  coast.     (Cyprinodon,  carp-toothed.) 


~--~~^ 


Minnow.     Cypnnodon  v<tn«galui. 


129.  OYPBINODON  VABIEOATUS  Lac^pMe. 
"Sheepsheadlflnnow";  Variegated  Ulnnow;   Short  Minnow. 

Cwrinadmraritffalu*L*etv*dt.  Hiitoin  Natunllsdsi  PoinoDi,  v,  486, 1SD3;  South  Ckrolina.  Ybttow.  1877, 
314;  Beaufort  Hubor.  Jonlnn  &  Gilbert,  1878.  3S4;  Beaufort  Hkrhor.  JeokiiiB.  1887,  SB:  Beaufort. 
Jordan  A  Enrmann.  1894, 671,  pig.  cii.  cxii,  Ssi,  206, 2Ma, 

Diagnosis. — Form  short  and  deep,  back  elevated,  depth  .43  to  .50  total  length;  head  wide, 
short,  its  length  contained  3.25  to  3.6  times  in  length;  snout  sharp,  mouth  small,  teeth  lar(e. 
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eye  contained  3.5  times  in  length  of  head  and  once  in  snout;  caudal  peduncle  high  and  short, 
narrowing  rapidly  toward  tail;  scales  large,  26  to  28  in  lateral  line,  13  in  transverse  line,  a  large 
scale  on  shoulder  nearly  half  length  of  head;  intestine  nearly  3  times  length  of  body;  dorsal 
origin  far  in  advance  of  anal,  the  fin  higher  in  males  than  in  females,  the  rays  11;  anal  rays  10. 
Color:  Male,  olive  green,  with  a  blue  sheen  anteriorly,  the  sides,  abdomen,  opercles,  and  cheeks 
salmon,  dorsal  black  with  orange  anterior  margin;  anal  dusky  at  base ^ with  orange  border;  cau- 
dal dull  green,  marked  by  a  black  bar  at  tip  and  another  at  base;  ventrals  dusky,  with  orange 
margin;  pectorals  dull  orange.  Female,  light  olive,  with  about  7  or  8  dark  crossbars  on  back 
and  14  on  lower  part  of  sides;  whitish  or  yellowish  below;  lower  jaw  blue,  cheeks  brassy;  dorsal 
dusky,  with  a  black  ocellus  posteriorly;  caudal  dull  reddish  with  black  basal  bar;  other  fins 
pale  orange,     (variegaiua,  variegated.) 

This  showy  minnow,  which  occurs  from  Massachusetts  to  Mexico,  is  abun- 
dant in  the  brackish  waters  of  the  North  Carolina  coast.  It  is  a  very  shy  and 
active  species,  difficult  to  catch  with  a  dip-net,  however  skilfully  handled,  but 
taken  in  large  numbers  in  fine-meshed  seines  hauled  in  marshy  creeks.  It  is 
carnivorous,  and  in  captivity  will  devour  its  own  young. 

The  name  "sheepshead  miimow",  which  is  used  in  North  Carolina  and  other 
states,  arises  from  the  resemblance  between  this  fish  and  the  sheepshead,  and  also 
from  the  belief,  in  some  cases,  that  it  is  the  young  of  the  sheepshead.  The  full- 
grown  male  is  3  inches  long  and  the  female  is  considerably  shorter. 

Genus  GAMBUSIA  Poey.  Top  MimMws. 

Very  small  viviparous  fishes  living  in  schools  in  fresh  and  brackish  waters  of 
United  States,  Mexico,  Central  America,  and  West  Indies,  the  males  smaller  than 
the  females  and  apparently  much  less  numerous.  Body  elongate,  deeper  in 
female;  mouth  of  moderate  size,  both  jaws  with  a  band  of  immovable  pointed 
teeth;  scales  large;  fins  small,  anal  fin  in  male  modified  into  a  sexual  organ; 
colors  plain.  One  species  found  in  North  Carolina.  {Gambusia,  from  the 
Cuban  word  gambvsino,  meaning  "nothing".) 

180.  GAMBUSIA  AFFINIS  (Baird  &  Glrard). 

Top  Minnow. 

HeUrandria  affinu  Baird  A  Girard,  Proceedings  Academy  Natural  Sciences  Philadelphia,  1853, 390;  Rio  Medina 

and  Rio  Salado,  Texas. 
Haplochiltu  melonojM  Cope,  18706. 457;  "Still  water  of  Neuse  basin.  Wake  County,  N.  C* 
ZygoneetM  tUrilaitu  Jordan  A  Brasrton,  1878,  84;  Little  River  at  Goldsboro.    Jordan  A  Gilbert,  1879,  368; 

Neuse  River. 
Oambuna  pairuelU,  Jenkins.  1885, 11;  Beaufort.    Jordan,  1886,  26;  Beaufort.     Jenkins,  1887,  86;  Beaufort 

Jordan,  18896, 126, 129;  Tar  and  Neuse  rivers.     Smith,  1893a,  191, 195, 199;  Pasquotank  and  Roanoke 

rivers  and  Edenton  Bay 
Oambuna  aunt's,  Evermann  A  Cox,  1896,  305;  Neuse  River  near  Raleigh      Jordan  A  Evermann,  1896,  680. 

pi.  cxiii.  figs.  289.  289a. 

Diagnosis. — ^Form  plump,  depth  abruptly  reduced  posterior  to  dorsal  and  anal  fins; 
greatest  depth  a  little  less  than  .25  length;  head  about  .25  length;  eye  .33  length  of  head;  snout 
with  upward  inclination,  less  marked  in  male;  scales  in  lateral  series  27  to  32,  in  transverse 
series  7  to  10;  dorsal  fin  placed  far  back,  its  origin  posterior  to  or  over  last  anal  ray,  dorsal  rays 
7  to  9;  anal  rays  8  to  10.  Color:  light  olive,  each  scale  with  a  dark  edge,  a  fine  dark  line  along 
sides,  sometimes  a  dark  blotch  below  eye,  a  dark  purplish  blotch  on  side  above  vent  (absent  in 
male),  dorsal  with  2  or  3  transverse  rows  of  black  spots,  anal  dark-edged  (plain  in  male),  cau- 
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dal  wilJi  3  or  4  irregular  transvcrHC  rows  or  dark  spots,  otiicr  fins  dusky;  examples  from  ditchea 
and  dr^ns  are  very  pale,  those  froai  dark-colored  water  of  swamps  are  dark  green,  with  a  d» 
tinct  purple  bar  below  eye.     (flffinii,  related.) 


Fig,  68.    Top  Minnow.    Gambuna  affii 

The  top  minnow  is  found  along  the  coast  from  Delaware  to  Mexico  and 
reaches  inland  as  far  as  Illinois.  In  North  Carolina  it  is  excessively  abundant 
in  the  lowlands,  in  swamps,  ditches,  creeks,  and  also  in  the  open  waters  of  the 
rivers.  Roadside  ditches  and  drains  in  the  Albemarle  region  teem  with  the 
species,  and  it  is  there  that  the  aptness  of  the  name  top  minnow  is  readily  appre- 
ciated. It  also  abounds  in  the  Wilmington  region,  and  doubtless  along  the 
entire  coastal  region  of  the  state. 

The  length  of  the  adult  female  ia  1.25  to  2.5  inches,  while  that  of  the  male 
rarely  exceeds  1  inch  and  is  often  under  .75  inch.  The  proportion  of  males  to 
females  in  a  lot  of  specimens  collected  by  the  writer  in  Pasquotank  River  was  1 
to  3,  but  there  is  usually  a  greater  disparity,  the  males  sometimes  representing 
only  2  or  3  per  cent. 


r^ 


Fig.  59.    Top  Minnow. 

This  is  one  of  the  most  interesting  of  our  fishes  because  it  brings  forth  its 
young  alive.  The  young  are  bom  in  spring  and  summer,  and  probably  several 
broods  are  produced  in  one  season.     From  10  to  30  are  expelled  at  one  time; 
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these  are  .37  inch  long  and  are  able  to  swim  at  once.     The  old  fish,  at  least  in 
aquaria,  often  devour  the  young  as  soon  as  bom. 

The  top  minnow  feeds  on  mosquitoes  and  other  insects,  the  larvae  of  mos- 
quitoes being  the  principal  food  in  some  places  at  proper  season.  Because  of  its 
mosquito-eating  propensity,  the  species  plays  an  important  rtle,  and  its  intro- 
duction into  malarious  and  yellow-fever  regions  is  strongly  advocated  Vege- 
table matter,  in  the  form  of  diatoms,  desmids,  and  Elamentoua  algse,  is  also 
eaten. 

Genua  HETERAmftlA  Agusiz.     Top  Miimom. 

Very  small,  viviparous  fishes  inhabiting  swamps,  ditches,  and  sluggish 
streams  of  southern  United  States,  Central  America,  and  West  Indies;  similar  to 
Gambusia  in  form  and  habits.  Mouth  small,  jaws  weak,  a  single  row  of  slender, 
movable  teeth  in  each  jaw,  lower  jaw  short;  fins  small;  anal  fin  in  advance  of 
dorsal,  modified  in  the  male  as  in  Gambusia.  One  species  is  found  in  South 
Atlantic  States.     (Heterandria,  different  male.) 

181.  HETEHANDRIA  FORMOSA  Agasate. 
Top  Minnow. 


DtAONoBiB. — Body  ahort,  alightly  compresBed,  depth  .25  total  length;  length  of  bead  con- 
tained 3.5  to  3.6  timea  in  total  length;  mouth  tennina!,  lower  jaw  slightly  projecting;  eye  .33 
length  of  head  and  1.5  timea  snout;  scales  in  lateral  series  24  to  28;  doraal  fin  with  7  rays,  its 
ori^  over  middle  of  anal;  anal  raya  6  to  9;  caudal  long,  .2  length  of  body.  Color:  browoioh 
green;  a  dark  band  from  mouth  to  caudal,  ending  at  base  of  latter  in  a  black  spot;  6  to  9  verti- 
cbI  dark  streaks;  a  black  spot  at  baae  of  dorsal  and  anal,     (formoia,  comely.) 


Fig.  60.    Top  Minnow.    HeUrandria  {ormota. 

This  is  one  of  the  smallest  of  fishes,  the  female  being  only  1  inch  long  and  the 
male  .75  inch.  The  ascribed  range  is  from  South  Carolina  to  Florida  in  black- 
water  swamps  and  ditches,  but  it  has  recently  been  found  in  the  vicinity  of 
Wilmington,  N.  C,  by  Mr,  W.  P.  Seal,  who  has  forwarded  a  number  of  specimens 
to  the  National  Museum,  Mr.  Seal  states  that  the  species  abounds  in  cypress 
ponds  and  tida!  ditches  in  that  region,  in  company  with  Umbra,  Fundulus, 
Gambusia,  and  other  small  fishes  characteristic  of  the  lowland  waters. 
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FamUy  AMBLYOPSIDiE.    The  Blind-fishes. 

This  singular  American  family  is  composed  of  small,  ovoviviparous  fishes 
with  primitive  or  rudimentary  eyes,  living  in  caves,  swamps,  and  ditches  of  the 
Southern  and  South  Central  states.  Superficially  these  fishes  resemble  the 
Pceciliidse,  but  the  mouth  is  much  larger,  the  scales  are  finer,  the  ventral  fins  are 
absent  or  rudimentary,  and  the  vent  is  placed  far  forward.  Other  characters  of 
this  family  are  an  elongate  body,  compressed  posteriorly;  long,  flat  head;  pro- 
jecting under  jaw;  edge  of  upper  jaw  formed  by  a  long  premaxillary;  jaws  and 
palatines  with  bands  of  sharp,  slender  teeth;  short  gill-rakers;  branchial  mem- 
branes connected  with  the  isthmus;  lateral  line  absent;  air-bladder  present; 
ovary  single;  single  dorsal  fin  with  few  rays,  placed  about  midway  between  end  of 
snout  and  end  of  tail;  anal  similar  to  and  opposite  dorsal;  caudal  rounded,  pointed 
or  truncate;  and  pectorals  rather  long  and  pointed.  Of  the  4  or  5  known  genera, 
only  one  is  represented  coastwise,  and  that  has  functional  eyes  and  a  pigmented 
skin,  all  the  others  having  skin-covered  eyes  and  colorless  body. 

Genus  CH0L06ASTER  Agassiz.     Swamp  MiimowB. 

Eyes  small;  pyloric  cceca  2;  ventral  fins  absent.  Three  or  more  species,  one 
found  coastwise  in  the  South  Atlantic  region.     {ChologasUr,  maimed  belly.) 

182.  OHOLOOASTER  OORNUTUS  Agassiz. 
Fish  of  the  Dismal  Swamp. 


CKologtuUr  eamultu  Acarais,  American  Journal  Science  and  Arte,  1863,  135;  Waocamaw,  S.  C.  in  rice-field 
ditch.    Jordan  A  Evermann,  1896, 703,  pi.  oxv,  fie.  305;  Dismal  Swamp  to  Okefinokee  Swamp. 

CholooaHer  avitut  Jordan  Sc  Jenkins,  in  Jordan,  1880a,  356,  pL  44;  ouUet  of  Lake  Drommond,  Dismal  Swamp, 
near  Suffolk,  Va. 

Diagnosis. — ^Body  elongate,  depth  about  .16  length;  head  .33  length;  eye  .10  to  .12  head, 
.5  snout;  maxillary  reaching  to  front  of  eye;  gill-membranes  covering  the  vent;  scales  in  lateral 
series  about  70;  dorsal  rays  8  or  9,  the  longest  but  little  more  than  half  length  of  head;  anal 
rays  8  or  9,  shorter  than  dorsal;  caudal  pointed,  about  length  of  head;  pectorals  .66  length  of 
head.  Color:  body  and  head  dark  brown  above,  white  below;  sides  with  3  narrow  longi- 
tudinal black  stripes,  the  middle  one  extending  across  eye  and  snout;  dorsal  white  with  dark 
spots;  a  black  blotch  at  base  of  tail,  beyond  which  a  white  area  or  bar,  the  posterior  .5  to  .6 
of  tail  black.    (comtUuSj  homed,  in  allusion  to  the  flaps  of  the  nostrils.) 

Although  long  known  from  Virginia,  South  Carolina,  and  Georgia,  this 
species  has  only  recently  been  reported  from  North  Carolina.  Mr.  Wm.  P.  Seal 
has  collected  the  fish  in  a  large  cypress  pond  near  Wilmington  where  it  is  "about 
as  abundant  as  non-gregarious  species  generally  dre — such  as  Umbra  and 
Aphredoderus'';  he  has  alsofoimd  it  in  tidal  ditches  in  the  same  section,  in  com- 
pany with  Gambusia  and  Heterandria,  In  Lake  Ellis,  Craven  County,  the  fish 
is  common,  according  to  Mr.  C.  S.  Brimley;  and  it  may  be  looked  for  in  other 
parts  of  North  Carolina  in  suitable  situations.  The  maximum  length  does  not 
exceed  2.5  inches. 
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Order  SYITENTOGNATHI.    The  Gars,  Half-beaks,  and  Flying-fishes. 

Family  BELONIDiE.    The  Needle-fishes  and  Marine  Gars. 

The  fishes  of  this  family  areeasily  distinguishable  by  a  very  elongate,  slender 
body  covered  with  minute  scales;  jaws  produced  so  as  to  form  a  long,  sharp  bill, 
and  armed  with  numerous  sharp  teeth;  and  long,  falcate  dorsal  and  anal  fins 
occupying  about  the  posterior  fourth  of  the  body  length.  They  resemble  the 
gar  pikes  (Lepisosteidse),  but  are  more  attenuated,  have  much  thinner  scales, 
and  are  typically  salt-water  fishes.  The  lower  jaw  is  slightly  longer  than  the 
upper,  and  in  the  young  is  relatively  much  longer;  the  maxillaries  and  premaxil- 
laries  are  firmly  united;  the  teeth  are  in  a  band  in  each  jaw  and  in  patches  on  the 
upper  and  lower  pharyngeal  bones;  the  distinct  and  continuous  lateral  line  is 
placed  very  low  on  the  side  and  forms  a  kind  of  fold.  The  needle-fishes  are 
voracious  devourers  of  small  fish,  which  they  catch  with  great  facility.  Some  of 
the  species  have  the  habit  of  rushing  from  the  water  and  making  a  series  of  pro- 
digious leaps,  renewing  their  impetus  by  a  powerful  flexion  of  the  tail  as  it  comes 
in  contact  with  the  surface.  Such  species  are  known  as  hound-fish^  and  are 
dangerous  to  fishermen,  as  their  speed  is  such  that  they  may  penetrate  the 
fishermen's  body  like  an  arrow.  The  two  American  genera  are  thus  distin- 
guished: 

t.  Body  only  slightly  oompresBed,  the  width  more  than  .66  the  depth Ttlosubub. 

ii.  Body  greatly  compressed,  the  width  less  than  .5  the  depth Athlenneb. 

Genus  TYLOSURUS  Cocco.    Gar-fishes;  Bill-fishes;  Needle-fishes;  Hound-fishes. 

Large  or  moderate  sized  marine  fishes,  entering  bayB  and  estuaries,  and  some 
species  often  found  in  fresh  water.  The  slender  body  is  either  about  as  thick  as 
deep  or  is  very  slightly  compressed;  the  color  is  plain  green  or  blue  above,  white 
below,  with  a  silvery  reflection;  the  gill-rakers  are  mere  rudiments;  the  lateral 
line  extends  along  the  side  of  the  belly  and  becomes  median  on  the  slender  caudal 
peduncle;  the  caudal  fin  is  more  or  less  deeply  forked;  the  ventrals  and  pectorals 
are  small,  the  former  inserted  posterior  to  middle  of  body  but  well  separated 
from  the  anal.  The  numerous  species  are  American,  and  4  are  known  from  the 
North  Carolina  coast,  while  several  others  may  from  time  to  time  straggle  there 
from  the  tropics. 

Key  to  the  North  Carolina  species  of  Tyhswrus. 

i.  Dorsal  rays  i,14  or  i,15;  anal  fin  larger  than  dorsal,  its  rays  i,17  or  i,18;  scales  in  lateral  series 

about  300 marinus. 

ii.  Dorsal  rays  i,21  to  i,24;  anal^rays  i,21  to  i,24;  scales  in  lateral  series  350  or  more,  or  less 
than  275. 
a.  Bill  comparatively  short  and  strong,  its  length  less  than  twice  that  of  remainder  of 

head;  sodes  in  lateral  series  about  3M) raphidoma, 

aa.  Bill  long,  at  least  twice  length  of  remainder  of  head. 

b.  Upper  jaw  not  arched  at  base;  no  lateral  stripe;  greatest  depth  of  body  .66  length  of 

pectoral;  scales  in  lateral  series  about  380 acus . 

bb.  Upper  jaw  conspicuously  arched  at  base;  a  bluicQi  lateral  stripe;  greatest  depth  of 
body  .75 length  of  pectoral;  scales  in  lateral  series  about  255 cartobcms, 

(Tylosurus,  callous-tailed.) 
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188.  TYJLOSURUS  MARINUS  (Walbaum). 
"BlU-fish";  "Gar-fish";  "Green  Gar";  "Doctor-fish". 

Btox  nuaintu  Walbaum,  Artedi  Q«nera  Piwiium,  iii,  88.  1792. 

BdoM  longiroBbriit  Yarrow,  1877, 214;  Beau'ort.    Jordan  A  Gilbert.  1870,  383;  Beaufort.    Jordan  A  Gilbert , 

1879,  368;  Neuse  River  at  Goldsboro. 
Tyloaurtu  fnarinua,  Jordan,  1886,  26;  Beaufort.     Jenkins,  1887,86;  Beaufort.     Smith,  1803a,  101,  105; 
Pasquotank  River  and  Edenton  Bay.    Xinton,  1005, 356;  Beaufort. 

Diagnosis. — ^Body  slender,  its  greatest  depth  oontalned  about  5.5  times  in  head;  head 
more  than  .3  total  length;  upper  jaw  (anterior  to  eye)  .22  total  length  and  twice  length  of 
remainder  of  head;  eye  large,  .4  poetorbital  part  of  head;  maxillary  only  partly  concealed  by 
preorbital;  scales  in  lateral  series  about  300;  lateral  Hne  forming  a  slight  Keel  on  caudal 
peduncle;  dorsal  fin  sHghtly  falcate,  the  rays  i,14  or  i,15,  the  last  rays  not  elongated;  anal  fin 
shaped  like  dorsal,  the  rays  i,17  or  i,18;  caudal  slightly  forked;  pectorals  about  length  of  post- 
orbital  part  of  head;  origm  of  "ventrals  midway  between  preoperde  and  base  of  caudal. 
Color:  uniform  green  above,  silvery  on  sides,  white  below;  a  narrow  silvery  lengthwise  stripe;  a 
dark  bar  on  opercle;  fins  olivaceous;  keel  on  tail  not  black,     (marintu,  of  the  sea.) 


Fig.  61.    GAR-nsH;  Bill-fibh.     Tj^osutub  marintis. 

This  fish,  which  is  found  from  Massachusetts  to  Texas,  is  common  on  the 
North  Carolina  coast,  where  it  is  the  most  abundant  and  most  familiar  member  of 
the  family.  The  local  name  most  often  heard  is  "  gar-fish  ".  Dr.  Yarrow's  note 
on  the  species  at  Beaufort  in  1873  is: 

Quite  abundant;  appearing  in  Beaufort  Inlet  in  February.  At  this  time  it  swims  in  schools 
and  many  are  taken  in  nets.  When  swimming  near  the  surface  of  the  water  it  will  readily  take 
the  hook.  Is  eaten  by  poor  fishermen  and  negroes,  and  the  flesh  is  said  to  be  good.  The 
largest  specimen  seen  measured  24  inches  in  length. 

The  well  known  habit  of  the  species  of  entering  fresh  water  is  strikingly 
exhibited  in  North  Carolina.  During  spring  it  runs  into  Albemarle  Sound,  and 
is  not  rare  in  the  lower  part  of  its  tributaries,  being  often  caught  in  nets  and 
seines;  it  is  there  known  as  "green  gar",  and  is  sometimes  called  "doctor-fish"  by 
the  Edenton  fishermen.  Jordan  &  Gilbert  record  the  fish  from  the  Neuse  at 
Goldsboro.  The  maximum  length  of  the  species  is  about  4  feet,  the  average 
about  1.5  to  2  feet. 

The  gar  is  a  surface  swimmer  and  feeder,  and  preys  chiefly  on  small  fish  like 
anchovies  and  silversides  Its  movements  are  very  swift,  and  it  seldom  fails  to 
catch  the  luckless  minnow  to  which  it  gives  chase. 

Little  is  known  of  the  spawning  of  the  gars,  except  that  the  eggs  are  depos- 
ited in  summer  in  the  bays  and  estuaries. 

The  flesh  of  the  gar  is  very  palatable,  and  should  be  generally  eaten;  but  at 
present  the  fisK  has  no  commercial  value,  and  in  North  Carolina,  when  utilized  at 
all,  is  eaten  only  by  negro  fishermen.  The  peculiar  green  color  of  the  skeleton 
may  perhaps  account  for  the  prejudice  which  many  people  entertain. 
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184.   TYLOBURU8   RAPHIDOMA   (RanzBnl). 

BiUai*  mpAiAmKi  Ramaiu.  Novi  ComnMnWrii  Acidemia  ScMntuunun  loitituti  BonoDiennt.  v,  1842, 3CS, 

pi.  87,  fia.  1;  BruU. 
TytoturuiTaphidoma.loriait  liSmtBmaa,  lSIM,TlS,Iil.  Bivi. fie,  SOS.     linton.  1905.357;  BakaTort. 

DiAONOBia. — Body  slightly  compressed,  comparatively  short,  the  depth  about  .08  bateX 
length  with  caudal,  equal  to  postorbital  part  of  head  and  contiuned  less  thau  4  times  in  total 
length  of  head;  head  less  than  .33  length,  broad;  space  between  eyes  about  .66  length  of  post- 
orbital  part  of  head,  irith  a  broad  shallow  groove;  jaws  comparatively  short, strong,  upper 
jaw  (anterior  to  eye)  less  than  2  times  remainder  of  head;  teeth  large,  atrong,  knife-Uke;  eye 
less  than  .33  poetorbital  part  of  head  and  contained  1.8  times  in  interorbital  space;  maxillary 
entirely  <!Overed  by  preorbital;  acalea  in  lateral  series  about  350;  cheeks  closely  scaled,  opercles 
scaled  only  anteriorly;  dorsal  rays  21  to  24,  height  of  longest  rays  about  equal  to  postorbital 
region :  anal  rays  22  £o  24,  thefinsimilartodorsal;  caudal  deeply  concave,  the  upper  lobe  much 
longer  than  lower;  ventrals  inserted  halfway  between  eye  and  base  of  caudal,  their  length  less 
tiian  pectorals.  Color:  green  above,  silvery  on  ddes  and  below,  no  lateral  stripe;  dorsal,  cau- 
dal, and  pectorals  blackish;  caudal  keel  black.  (mpAidoma,  from  rapAi*,  a  sharp  instrument.) 

This  large  hound-fish  ia  a  rare  straggler  to  the  United  States  coast  north  of 
Florida,  its  normal  range  being  the  West  Indies  and  northern  South  America. 
The  only  North  Carolina  record  is  that  of  a  3-foot  specimen  taken  at  Beaufort 
August  26, 1901.  The  species  attains  a  length  of  5  feet,  and  is  a  hound-fish  par 
excellenee,  its  leaps  out  of  the  water  maldng  it  dangerous  to  fishermen. 

18S.  TYLOSURUS  AOUS   (Lao^pbde). 
Hound-fish;  Oar-fish. 

Spkt/rana  am*  lAojpMa.  HiiMra  Natiinlla  doa  Poluoua,  t,  S.  pi.  1,  lis.  2. 1803;  llutiniqiM. 

tBdont  AfoH,  Jordui  *  Qilbtrt.  1870. 383;  Beaiifort. 

Tyloiav  CBriWaiu.  JonUn,  1880.  20;  B«aii(ort. 

rrvlMunMociH,  Jordui  ft  Evarauuin,  18M,  717,  pi.  czvi,  fif.  309;  B«»utort.  ate. 


Fig.  62.    HouND-nsH.    Tyiomrui  acu*. 

DiAONOSiB. — Body  slightly  compressed,  its  depth  .05  total  length  and  .66  length  of  pec- 
torals; head  flattened  above,  with  a  median  groove  expanding  posteriorly  into  a  triangular 
space,  length  of  head  contained  a.  little  more  than  3  times  in  total  length ;  beak  strong,  about 
twice  length  of  remainder  of  head;  eye  .1  length  of  head,  equal  to  interorbital  width;  teeth 
large,  sharp,  about  60  in  each  jaw;  scalesin  lateral  series  about  380;  caudal  kee!  strong;  several 
foldsof  skin  across  opercle;  dorsal  fin  arising  slightly  in  advance  of  anal,  falcate,  the  developed 
rays  23or  24;  anal  fin  falcate,  therayB2I  or  22,  thelastray  considerably  anterior  to  last  dorsal; 
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caudal  deeply  forked;  length  of  pectorals  a  little  less  than  postorbital  part  of  head;  ventrals 
short,  about .  1 4  length  of  head,  their  base  midway  between  eye  and  caudal  base.  Color :  green 
above,  silvery  white  on  sides  and  below;  no  lateral  stripe;  caudal  keel  black;  anterior  dorsal 
and  pectoral  rays  blackish,  other  fins  whitish,     (acus,  needle. ) 

A  large  West  Indian  gar-fish,  straying  to  the  east  coast  of  the  United  States 
as  far  north  as  Massachusetts.  The  North  Carolina  records  are  somewhat  uncer- 
tam,  owing  to  the  difficulty  in  determining  just  what  species  were  represented  by 
Bdone  hians  of  Jordan  &  Gilbert  (1879)  and  Tylosurus  caribhoRUS  of  Jordan  (1886). 
There  is  no  doubt,  however,  that  the  present  species  properly  belongs  in  the  state 
list,  for  on  June  17,  1904,  a  specimen  4.5  inches  long  was  seined  in  Beaufort 
Harbor  and  is  preserved  in  the  laboratory;  this  little  example  is  green  above, 
silvery  on  the  sides,  and  white  below,  with  all  the  fins  white  except  the  posterior 
division  of  the  dorsal,  which  is  black,  this  color  extending  on  the  tail.  Later 
in  the  season  a  second  specimen  was  taken  at  Beaufort  by  Dr.  G.  W.  Gudger. 

Jordan  4  Evermann  (1896)  base  a  Beaufort  record  for  Tylosurus  acus  on 
Jordan's  Tylosurus  caribbctus  of  1886,  which  in  turn  was  founded  on  Jordan  & 
Gilbert's  Bdone  hians  of  1879.  Under  the  last  name  Jordan  &  Gilbert  recorded 
one  specimen  obtained  by  them  at  Beaufort  in  1877,  and  stated  that  Professor 
Goode  had  received  a  number  of  others  from  the  North  Carolina  coast  in  the 
same  summer. 

186.  TYLOSURUS  OARIBBiEUS  (LeSueur). 
"Oar-fish";  Hound-fish. 

Bdone  earibbcM  LeSueur.  Journal  Academy  Natural  Sciences,  Philadelphia,  ii,  1821,  127;  Caribbean  Sea. 
Ti^onaruM  oariUaiM.  Jordan  A  Evermann,  1896, 717,  West  Indies.     Linton,  1005, 366;  Beaufort. 

DiAQNOBis.— Body  compressed,  broad,  very  long,  the  depth  .05  total  length  with  caudal; 
head  contained  3.4  times  in  length;  jaws  long,  slender,  and  not  closing  completely;  upper  jaw 
(anterior  to  eye)  more  than  2  times  length  of  remainder  of  head;  teeth  rather  weak;  eye  about 
•10  length  of  entire  head  and  .5  postorbital  region;  scales  in  lateral  series  250  to  260;  dorsal  rays 
24,  the  origin  slightly  behind  anal,  lobe  low,  posterior  rays  slightly  elevated;  anal  rays  22,  the  fin 
similar  to  dorsal;  caudal  fin  moderately  forked,  upper  lobe  longer;  a  strong  keel  on  peduncle; 
ventrals  inserted  half-way  between  pupil  and  base  of  caudal.  Color :  green  above,  bluish  white 
on  sides  and  below;  a  faint  bluish  lateral  stripe;  fins  bluish.  (Named  after  Caribbean  Sea.) 

This  gar-fish  has  heretofore  been  known  only  from  the  West  Indies.  In 
August,  1902, 8  specimens  were  obtained  in  the  bight  of  Cape  Lookout  by  assist- 
ants of  the  Bureau  of  Fisheries.  One  of  the  examples,  examined  by  Professor 
Linton,  had  been  feeding  on  small  crustaceans  and  insects. 

Genus  ATHLEHNES  Jordan  &  Fordice.     Flat-sided  Cran. 

From  Tylosurus  this  genus  may  be  easily  distinguished  by  the  much  com- 
pressed body  and  the  strongly  arched  base  of  the  upper  jaw.  One  species. 
(AMenneSf  without  slime.) 

187.  ATHLENNES  HIANS  (Ourier  &  Valenciennes). 

Gar-fish. 

Bdone  hiant  Cuvier  A  Valanciennes,  Histoire  Naturelle  dea  Poissons,  zviii,  432, 1846;  Havana;  Bahia. 
Tyhoumt  h%an$,  Jenkins,  1885,  11;  Beaufort.     Jordan,    1886,  26;  Beaufort.      Jenkini,  1887,  86;  Beaufort. 
Athlonnot  hian§,  Jordan  A  Evermann,  1896,  718. 
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Diagnosis.  — ^Body  elongate,  strongly  compressed,  the  depth  more  than  twice  breadth  and 
.9  length;  jaws  long,  slender,  twice  length  of  remainder  of  head,  upper  jaw  with  an  upward 
curve  at  base;  maxillary  covered  by  preorbital;  eye  .4  length  of  postorbital  part  of  head;  scales 
minute,  over  500  in  lateral  series;  a  fold  of  skin  across  preopercle ;  dorsal  fin  falcate,  beginning  in 
advance  of  anal,  the  rays  i,24;  anal  fin  falcate,  the  rays  i,25;  caudal  deeply  forked;  pectorals 
long  and  falcate;  ventrals  inserted  nearer  to  anterior  edge  of  eye  than  to  base  of  caudal.  Color : 
green  above,  silvery  on  sides;  no  lateral  stripe;  fins  black-tipped;  young  with  dark  blotches. 
(hians,  gaping.) 

The  normal  range  of  this  gar  in  the  Atlantic  is  from  Florida  to  Brazil,  but 
stragglers  have  from  time  to  time  been  reported  to  the  northward  as  far  as  Massa- 
chusetts (whence  the  present  writer  recorded  the  species).  ,The  first  North 
Carolina  record  was  that  of  Dr.  Jenkins,  who  reported  the  species  as  common  at 
Beaufort  in  1885,  not  being  distinguished  from  Tyloaurus  marimis  by  the  fisher- 
men. A  specimen  14  inches  long  was  taken  atBeaufort  in  the  summer  of  1903, 
and  in  1905  various  others  were  caught  in  a  pound  net  in  the  harbor:  1  August  11 , 
and  other  August  21,  and  5  young  August  23.  The  maximum  length  attained  is 
about  3  feet,  and  the  habits  are  similar  to  those  of  the  related  gars. 

Family  HEMIRHAMPHIDiE.    The  Half-beaks  or  Balaos. 

Small  shore  fishes,  the  typical  forms  readily  distinguished  by  their  greatly 
produced  lower  jaw.  The  general  shape  is  similar  to  that  of  the  gars.  Body 
elongate,  compressed;  upper  jaw  short  and  forming  a  flexible,  flat,  triangular 
plate;  lower  jaw  (in  local  species)  very  long  and  slender,  with  a  membranous  flap 
below,  toothed  only  at  th©  base  where  it  is  in  contact  with  upper  jaw;  maxillary 
firmly  united  to  premaxillary;  teeth  small,  tricuspid;  gill-rakers  long  and  slender; 
lateral  line  placed  low  on  side;  scales  large,  cycloid,  in  regular  rows;  air-bladder 
large;  dorsal  and  anal  fins  small,  on  posterior  third  of  total  length;  caudal  forked 
or  lunate;  ventrals  small,  posterior,  placed  nearer  to  anal  fin  than  to  gill-open- 
ing; pectorals  small.  Species  numerous,  surface-swimming,  and  herbivorous; 
some  Old  World  forms  are  viviparous.  Of  the  4  American  genera  2  are  repre- 
sented in  North  Carolina,  and  may  be  thus  distinguished: 

i.  Sides  of  body  convex;  air-bladder  not  cellular;  ventrals  inserted  considerably  in  advance  of 
dorsal;  dorsal  ancl  anal  similar  and  opposite Htporhamfhus. 

u.  Sides  of  body  flat,  vertical;  air-bladder  cellular;  ventrals  inserted  but  little  anterior  to  dorsal; 
dorsal  larger  than  anal  and  beginning  anterior  to  anal Hemirhamphus. 

Genus  HYPORHAMPHUS  GiU.     Half-beaks. 

Form  slender,  compressed,  the  sides  more  or  less  bulging;  body  scales 
large,  deciduous,  top  of  head  covered  with  large  plate-like  scales;  dorsal  and  anal 
fins  low,  and  alike  in  size  and  relative  position;  caudal  fin  slightly  forked  or 
deeply  incised,  the  lobes  of  about  equal  length;  ventrals  very  small,  inserted 
about  midway  between  gill-opening  and  caudal  base;  air-bladder  large  and 
simple;  sides  with  a  bright  silvery  band.  Three  or  four  American  species,  only 
one  of  which  ranges  along  our  east  coast.     (HyporhamphuSy  beaked  below.) 
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138.  HYPORHAMPHUS  ROBERTI  (Ouyier&  Valenciennes). 

"Red-bUled  Gar'';  Half-beak. 

Htmirhamphut  roberti  Cuvier  A  Valenoiennes,  Histoire  Naturelle  des  Poissons,  xix,  24, 1846;  Cayenne.    Jordan  * 

1886, 26;  Beaufort. 
Htmirhamphut  unifaaciatu;  Yarrow,  1877,  214;  Beaufort.     Jordan  A  Gilbert.  1879,  383;  Beaufort. 
HyporhamphuM  roberti,  Jordan  A  Evennann,  1806,  721,  pi.  cxvii.  fie.  312;  Beaufort,  etc.     Linton,  1005,  358; 

Beaufort. 
HyporkamphuB  unifa»eiahu,  Jenkins,  1887,  86;  Cape  Lookout. 

Diagnosis. — ^Dorsal  and  ventral  outlines  similar;  depth  contained  12  or  13  times  in  total 
length  and  9  times  in  length  without  lower  jaw;  head  with  lower  jaw  contained  2.3  times  in 
total  length,  head  without  lower  jaw  4.3  times;  lower  jaw  (shorter  in  young)  .25  total  length; 
premaxillary  plate  (upper  jaw)  rather  broader  than  long;  eye  large,  more  than  .25  length  of 
head  without  lower  jaw;  scales  in  lateral  series  54;  dorsal  and  anal  fins  opposite  and  of  the  same 
size,  posterior  rays  not  produced;  dorsal  rays  14  to  16;  anal  rays  15  to  17;  caudal  moderately 
forked;  pectorals  short,  about  equal  to  postorbital  part  of  head;  ventrals  small,  but  little 
longer  than  diameter  of  eye,  inserted  about  half-way  between  gill-opening  and  posterior  end  of 
dorsal  base.  Color:  green  above,  silvery  white  on  sides,  a  bright  silvery  longitudinal  stripe 
narrower  than  eye;  scales  of  back  dark-edged;  anterior  dorsal  and  anal  rays  and  tips  of  caudal 
blackish;  filamentous  tip  of  lower  jaw  red;  peritoneum  black.  (Named  for  Mons.  Robert,  a 
Frenchman  who  collected  fish  for  Valenciennes  at  Cayenne.) 


Fig.  63.     Half-beak.    Hyporhamphtu  roberti. 

Inhabits  both  coasts  of  North  and  South  America,  and  is  common  on  our 
Atlantic  and  Gulf  coasts.  It  appears  to  visit  the  North  Carolina  coast  in  spring 
and  remains  throughout  the  summer.  In  Beaufort  Harbor  it  is  abundant  about 
shoals  and  sandy  islands.  Yarrow,  who  gives  it  the  name  of  red-billed  gar,  has 
the  following  note  regarding  it  in  that  region: 

Abundant  during  the  latter  part  of  August  and  entire  month  of  September.  This  species 
appears  to  feed  along  the  beach  in  shallow  water,  and  may  be  readily  taken  at  night  with  a 
torch  and  scoop  net.  It  is  also  found  in  the  channel  and  along  the  edges  of  shoals  where  blue- 
fish  congregate,  this  fish  devouring  enormous  numbers. 

On  April  23, 1904,  the  writer  caught  about  50  specimens,  7  to  10  inches  long, 
in  two  seine-hauls  on  Bird  Shoal,  Beaufort  Harbor,  in  company  with  gars,  silver- 
sides,  anchovies,  mullets,  pin-fish,  spots,  etc.  In  August,  1899,  many  examples 
3  to  4  inches  long  were  cast  up  on  Shackleford  Beach  near  Beaufort  Inlet. 

The  food  of  this  and  other  half-beaks  consists  almost  exclusively  of  green 
algse.  A  few  small  crustaceans  are  sometimes  found  in  the  stomach,  but  these 
are  probably  eaten  incidentally  with  the  seaweed. 

The  fish  reaches  a  length  of  a  foot  or  a  little  more^and  is  quite  palatable,  but 
is  only  sparingly  eaten  in  the  United  States. 

Genus  HEMIRHAMPHUS  Cuvier.    Half-beaks;  Balaos. 

Similar  to  Hyporhamphus,  but  the  body  stouter,  the  sides  more  compressed 
and  flat,  the  dorsal  larger  than  the  anal  and  inserted  in  advance  of  it,  the  ven- 
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trals  inserted  only  slightly  in  front  of  dorsal  and  much  nearer  to  base  of  caudal 
than  to  branchial  opening,  the  air-bladder  divided  by  many  partitions,  and  the 
caudal  more  deeply  forked.  One  Cuban  species  and  the  following,  which  has 
been  described  under  many  names.     (HemirhamphiiSj  half-beak.) 

189.   HEMIRHAMPHUS   BRASILIENSIS   (LinnsBOs). 

Half-beak;  Balao. 

E$ox  bnuilienM  LinnjBUs,  Systema  Natura.  ed.  x,  1758, 314;  Jamaica. 
Hemir?Mmphu9  brtuUiefuUt  Jordan  A  Evennann,  1890, 722,  pi.  czvit,  fie.  313. 

DiAQNOSiB. — ^Depth  contained  6.75  in  length  (excluding  lower  jaw);  head  with  lower  jaw 
contained  2.66  in  total  length,  head  without  lower  jaw  5  times  in  length;  lower  jaw  (from  tip  of 
upper  jaw)  nearly  half  longer  than  head  and  contained  4.5  tunes  in  total  length;  upper  jaw 
broader  than  long;  eye  large,  .25  length  of  head  (without  lower  jaw)  and  more  than  half  length 
of  postorbital  part  of  head;  scales  in  lateral  series  about  53;  dorsal  rays  14,  the  longest  less  than 
twice  diameter  of  eye,  the  posterior  rays  somewhat  produced;  anal  fin  beginning  about  under 
middle  of  dorsal,  the  rays  12,  the  posterior  rays  produced;  caudal  deeply  forked,  the  lower  lobe 
much  longer  than  upper;  ventrals  very  small,  inserted  in  advance  of  dorsal  about  length  of 
longest  dorsal  ray;  length  of  pectorals  about  equal  to  depth  of  body.  Color:  above  rich  bluish 
green,  sides  silvery,  no  lateral  stripe;  bill  blackish  with  a  scarlet  or  orange  tip,  the  membrane 
white-edged;  dorsal  lobe  and  upper  caudal  lobe  orange  yellow;  ventrals  yellow-edged.  (brottZi- 
entis,  inhabiting  Brazil.) 


Fig.  64.    Half-beak.    Hemirhamphua  hrasUtenna, 

On  the  coast  north  of  Florida  this  fish  is  a  straggler  and  heretofore  has 
been  recorded  only  from  Chesapeake  Bay  and  Woods  Hole,  Mass.  A  specimen 
one  foot  long  was  taken  in  Beaufort  Harbor  in  July,  1899,  and  is  included  in 
the  laboratory  record  on  the  authority  of  Prof.  H.  V.  Wilson.  Another,  about 
10  inches  long,  was  taken  in  the  harbor  on  June  9, 1904,  by  Mr.  Barton  A.  Bean, 
of  the  U.  S.  National  Museum.  This  species  is  abundant  from  Florida  to  Brazil, 
reaches  a  length  of  15  inches,  and  is  said  to  be  a  good  food  fish. 

Family  SCOMBRESOCIDiE.     The  Sauries. 

Pelagic  fishes  of  temperate  regions,  having  a  strong  superficial  resemblance 
to  the  mackerels  (Scombrida))  in  shape,  color,  and  habits.  The  elongate  body  is 
compressed;  one  or  both  jaws  are  prolonged  to  form  a  very  weak,  slender  beak, 
with  feeble  teeth;  the  maxillary  and  premaxillary  are  strongly  united;  the 
numerous  gill-rakers  are  long  and  slender;  the  scales  are  small,  thin,  and  decid- 
uous; the  fins  are  small,  the  dorsal  and  anal  being  similar,  and  posterior  to  each 
is  a  series  of  finlets  as  in  the  mackerels.  Several  genera,  of  which  only  one  is 
found  in  the  Atlantic. 
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Genus  SCOMBRESOZ  Lac6p^de.    Sauries;  Skippers. 

Both  jaws  prolonged,  forming  a  slender  bill  longer  than  remainder  of  head, 

the  lower  jaw  the  longer;  the  jaws  short  in  the  young;  air-bladder  large;  lateral 

line  near  ventral  edge  of  body,  formed  of  minute  rounded  pores;  opercle  partly 

covered  with  small  scales.    One  American  species.     {ScombreaoXf  mackerel-pike.) 

140.  SOOMBRESOX  SAURUS   (Walbaum). 

Skipper;  Saury. 

Bboz  §auru§  Walbaum,  Artedi  Genera  PiBoium,  iii,  93, 1702;  Cornwall. 

SccmbrMox  •cuteUoftM,  Yarrow,  1877, 214;  Beaufort. 

Scombnaoz  •atiriM,  Jordan  A  Evermann,  1886, 726,  pi.  oxvii,  fig.  314. 

DiAQNOSiB. — ^Body  elongate,  compressed,  the  depth  .11  total  length,  .13  length  without 
bill;  head  broad  on  top,  tapering  evenly  to  the  beak,  its  length  contained  3.4  times  in  total 
length  of  body,  head  without  bill  contained  5  times  in  length;  eye  .33  length  of  postorbital  part 
of  head;  jaws  very  slender,  distance  from  eye  to  end  of  lower  jaw  .2  total  length;  scales  in  lateral 
line  about  115, 8  rows  of  scales  on  upper  part  of  opercle;  dorsal  fin  small  and  low,  the  rays  10  or 
11,  followed  by  5  finlets;  anal  similar  to  dorsal,  but  longer  and  beginning  slightly  in  advance  of 
it,  the  rayi  12  or  13,  with  6  finlets;  caudal  well  forked,  the  peduncle  slender;  pectorals  shorter 
than  postorbital  part  of  head;  ventrals  about  twice  diameter  of  eye,  their  base  half-way  from 
front  of  eye  to  caudal  base.  Color:  greenish  brown  on  back  to  upper  level  of  eye,  sides  and 
belly  silvery,  a  silvery  lateral  band  about  width  of  eye.     (8auru$,  lizard.) 
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Fig.  65.    Skipper;  Sattrt.    Scombreaox  8auru8, 

A  species  of  the  open  sea,  going  in  immense  schools  and  preyed  on  by  mack- 
erel, tunny,  etc.;  rare  south  of  Cape  Cod.  Recorded  from  Beaufort  by  Yarrow, 
but  not  found  by  others  and  evidently  only  a  straggler.  Yarrow's  references  to 
the  size  of  this  species  and  to  taking  it  with  hook-and-line,  and  his  use  of  the 
name  ''sea  pike",  indicate  a  mistaken  identification.  That  the  fish  he  had  in 
mind  may  have  been  the  lizard-fish  {Synodus  fcetens)  is  suggested  by  the  omission 
from  his  list  of  that  very  common  species,  which  bites  freely  at  the  baited  hook 
and  is  known  as  "pike"  in  the  Beaufort  region. 

Family  EXOCOETIDiE.    The  Flying-fishes. 

The  flying-fishes  are  found  in  the  warmer  parts  of  all  seas,  and  are  familiar 
to  all  persons  who  have  cruised  in  temperate  or  tropical  waters,  being  numerous 
in  both  species  and  individuals.  They  for  the  most  part  inhabit  the  open  seas, 
but  sometimes  come  close  inshore,  and  are  often  found  in  abundance  about 
isolated  islands. 

These  fishes  may  be  instantly  recognized  by  their  enormously  developed 
filmy  pectoral  fins,  which  are  inserted  high  on  the  side  of  the  body  and  when 
expanded  suggest  wings.  The  form  of  body  is  elongate,  and  not  greatly  com- 
pressed; head  rather  short;  mouth  small,  terminal,  margin  of  upper  jaw  formed 
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chiefly  by  the  premaxillaries,  which  are  not  joined  to  the  maxillaries;  jaw  teeth 
small  and  weak;  eye  large;  nostrils  large,  double,  and  close  to  eye;  gill-mem- 
branes not  connected,  and  free  from  isthmus;  pseudobranchise  glandular;  air- 
bladder  large  and  extending  far  backward;  scales  rather  large,,  cycloid,  covering 
entire  body  and  most  of  head;  lateral  line  on  level  with  ventral  fins;  dorsal  fin 
placed  posteriorly,  relatively  small,  and  containing  only  soft  rays;  anal- opposite 
and  similar  to  dorsal,  but  smaller;  caudal  deeply  forked,  the  lower  lobe  much  the 
longer;  ventrals  abdominal,  usually  large  and  placed  posteriorly. 

The  "flight"  of  the  flying-fishes  has  been  much  discussed.  Many  people 
have  contended  that  the  greatly  enlarged  pectoral  fins  are  veritable  wings  and  are 
used  as  birds'  wings  are,  while  others  have  held  that  the  propelling  force  is  in  the 
tail  and  that  the  pectorals  are  incapable  of  rapid  and  active  flapping.  With 
regard  to  this  question  it  may  be  stated  that  the  shape  and  structure  of  the  pec- 
torals, the  nature  of  their  insertion,  and  the  position  and  character  of  their  mus- 
cular attachments  prevent  the  use  of  these  fins  in  the  air  except  as  sailing  or 
balancing  organs.  The  flight  of  Cypselurus  califomicus,  the  largest  and  most 
powerful  of  the  family,  has  been  studied  under  particularly  favorable  circum- 
stances, and  is  thus  described  by  Jordan  and  Evermann  (1896,  p.  730): 

The  flying-fiBhes  live  in  the  open  sea,  swimming  in  large  schools.  They  will  "fly"  a  dis- 
tance of  from  a  few  rods  to  more  than  an  eighth  of  a  mile,  rarely  rising  more  than  3  or  4  feet 
Their  movements  in  the  water  are  extremely  rapid;  the  sole  source  of  motive  poWer  is  the 
action  of  the  strong  tail  while  in  the  water.  No  force  is  acquired  while  the  fish  is  in  the  air. 
On  rising  from  the  water,  the  movements  of  the  tail  are  continued  until  the  whole  body  is  out 
of  the  water.  While  the  tail  is  in  motion,  the  pectorals  seem  to  be  in  a  state  of  rapid  vibration, 
but  this  is  apparent  only,  due  to  the  resistance  of  the  air  to  the  motions  of  the  animal.  While 
the  tail  is  in  the  water,  the  ventrals  are  folded.  When  the  action  of  the  tail  ceases,  the  pect- 
orals 9nd  ventrals  are  spread  and  held  at  rest.  They  are  not  used  as  wings,  but  act  rather 
as  parachutes  to  hold  the  body  in  the  air.  When  the  fish  begins  to  fall,  the  tail  touches  the 
water,  when  its  motion  again  begins,  and  with  it  the  apparent  motion  of  the  pectorals.  It  is 
thus  enabled  to  resume  its  flight,  which  it  finishes  finally  with  a  splash.  While  in  the  air  it 
resembles  a  large  dragon-fly.  The  motion  is  very  swift,  at  first  in  a  straight  line,  but  later 
deflected  into  a  curve.  The  motion  has  no  relation  to  the  direction  of  the  wind.  When  a 
vessel  is  passing  through  a  school  of  these  fishes,  they  spring  up  before  it,  moving  in  all  direc- 
tions, as  grasshoppers  in  a  meadow. 

In  addition  to  the  species  actually  known  from  the  coast  of  North  Carolina, 
various  others  undoubtedly  occur  and  will  in  time  be  detected.  The  genera 
represented  by  these  species  are  thus  differentiated: 

i.  Pectoral  fins  of  moderate  length,  not  extending  beyond  middle  of  dorsal  fin:  dorsal  fin  very 

high;  body  elliptical  in  cross  section  Parbxoccetus. 

ii.  Pectoral  fins  very  long,  extending  beyond  base  of  dorsal  and  in  some  species  to  base  of 
caudal;  dorsal  fin  low;  body  angular  in  cross  section, 
a.  Ventral  fins  small  and  inserted  nearer  tip  of  snout  than  base  of  caudal,  their  ends  not  ex- 
tending as  far  as  dorsal Exocoetus. 

aa.  Ventral  mis  large  and  inserted  nearer  base  of  caudal  than  end  of  snout,  their  ends  reaching 
beyond  origin  of  dorsal Cypselurus. 


SYSTEMATIC   CATALOGUE   OF   FISHES.  165 

Genus  PAREXOCCETUS  Bleeker.     Flying-fishes. 

Small  flying-fishes  with  sides  of  body  rounded,  not  angular;  snout  short; 
lower  jaw  not  projecting;  teeth  on  jaws  and  on  vomer,  palatines,  and  pterygoids; 
dorsal  fin  elevated;  pectorals  not  reaching  beyond  middle  of  dorsal  base;  ventrals 
long  and  placed  behind  middle  of  body.     [Parexocostus,  near  Exoccetus,) 

141.  PAREXOOCETUS  MESOQASTER  (Bloch). 

Flying-fish. 

Bxo&BtuM  meMOffoUer  Bloch,  Ichthyologie,  1795,  pi.  399;  Martinique. 
ParexocatuM  tneaooMter,  Jordan  A  Evermann,  1896, 728. 

Diagnosis. — ^Depth  .2  total  length;  head  narrow,  its  length  a  little  greater  than  body 
depth;  snout  pointed,  its  length  contained  a  little  over  4  times  in  length  of  head;  eye  .33  length 
of  head  and  equal  to  the  flat  interorbital  space;  gill-rakers  long  and  numerous;  scales  in  lateral 
series  about  38;  dorsal  rays  12,  the  longest  longer  than  head  and  longer  than  dorsal  base;  anal 
rays  13;  length  of  pectorals  .5  to  .6  length  of  body,  the  tips  extending  to  middle  of  dorsal  fin; 
ventrals  inserted  midway  between  eye  and  base  of  caudal,  their  length  more  than  .2  total  length, 
and  their  tips  extending  beyond  beginning  of  anal.  Color:  blue  on  upper  half  of  body,  silvery 
below;  dorsal  white,  except  upper  part  of  anterior  rays,  which  is  black;  anal  with  small  black 
dots;  caudal  dusky  reddish;  pectorals  and  ventrals  white,  dusky  in  young,     {mesogcuder,  middle 

belly,  in  allusion  to  position  of  ventrals.) 

• 

A  widely  distributed  species,  known  from  the  Atlantic,  Pacific,  and  Indian 
oceans.  On  the  east  coast  of  the  United  States  it  has  been  found  as  far  north  as 
Rhode  Island.  Although  there  are  no  definite  North  Carolina  records,  Jordan 
and  Evermann  say  *'it  is  the  commonest  flying-fish  of  the  Carolina  region",  and 
it  will  doubtless  eventually  be  taken  in  the  state.  The  size  is  small,  probably  not 
exceeding  7  inches. 

Genus  EXOGCBTUS  Linnaeus.     Flying-fishes. 

Body  quite  elongate,  with  flattened  sides;  head  rather  short;  snout  blunt; 
pectorals  exceedingly  long,  extending  to  base  of  caudal;  ventrals  short,  inserted 
anteriorly,  their  tips  not  reaching  as  far  as  dorsal.     {Ezocmius^  sleeping  outside.) 

142.  EXOOCETUS  VOLITANS  Linnasus. 

Flying-fish. 

Bxoeahf  vdUanB  LinxuBUa,  Systema  NatunB,  ed.  x.316. 1758. 
BxoooKtu9  evokuiM  LiniUBua,  Systema  Naturae,  ed.  xii.  521. 1766. 

Halocyp^elut  evoktna,  Jordan  A  Gilbert.  383.  1879;  Beaufort.     Jordan.  1886,  26;  Beaufort.     Jordan  &  Ever- 
mann, 1896, 729. 

Diagnosis. — Greatest  depth  of  body  contained  5.3  times  in  totallength; head  .25  total 
length;  snout  less  than  eye,  contained  4.5  in  head;  eye  large,  about  .25  length  of  head;  interor- 
bital region  flattened,  .33  length  of  head;  gill-rakers  long  and  slender;  scales  in  lateral  series 
about  40;  dorsal  rays  13,  the  longest  less  than  half  length  of  head;  anal  similar  to  dorsal  in 
size  and  shape,  its  rays  13;  lower  caudal  lobe  .25  longer  than  head;  pectorals  .75  length  of  body, 
tips  extending  to  base  of  caudal;  first  ray  simple,  second  ray  divided,  ventrals  only  half  length 
of  head,  inserted  midway  between  tip  of  snout  and  last  anal  ray.  Color :  upper  parts  olivaceous ; 
dorsal  and  anal  pale,  a  white  streak  on  anal  base;  caudal  dusky;  pectorals  dark  above,  with 
white  lower  margins;  ventrals  white;  young  with  2  dark  cross-bands.     (volilanSf  flying.) 
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A  very  widely  distributed  and  abundant  species,  found  on  both  shores  of 

the  Atlantic  and  also  in  parts  of  the  Pacific.    According  to  Jordan  &  Evermann 

(1896),  it  is  not  uncommon  on  our  Atlantic  coast,  where  it  spawns  in  summer. 

One  young  specimen  was  taken  in  Beaufort  Harbor  by  Jordan  &  Gilbert  in 

1878. 

Genus  CYPSELTJRUS  Swainson.    Flying-fishes. 

This  genus  includes  numerous  species,  found  in  warm  seas  in  all  parts  of  the 
world.  The  elongate  body  is  broad  above,  with  sides  compressed  and  flattened; 
the  head  is  short,  blunt,  with  small  mouth  and  feeble  teeth;  the  pectoral  fins 
extend  at  least  as  far  as  beginning  of  anal;  the  long  ventrals  are  inserted  nearer 
to  base  of  caudal  than  to  end  of  snout,  and  reach  beyond  the  origin  of  the  anal. 
Besides  the  two  following  species  recorded  from  the  state,  three  or  four  others 
(rondelettij  vinciguerrcR^  heteruruSj  furcaius)  may  be  looked  for: 

i.  Anal  rays  11  or  12;  longest  dorsal  ray  .4  head;  ventrals  inserted  about  midway  from  posterior 
margin  of  preoperele  to  base  of  caudal;  depth  contained  6.2  times -in  length,  .speadiger. 

a.  Anal  rays  8  or  9;  longest  dorsal  ray  .5  head;  ventrals  inserted  about  midway  from  center  of 
pupil  to  base  of  caudal;  depth  contained  5.2  to  5.5  times  in  length lutkeni. 

(CypaeluruSj  swallow-tailed.) 

148.  OYPSELURUS   SPEOULIOER  (Ouvier  &  Valenciennes). 

Flying-fish. 

^xoccB<iM  •pecuJHrtff  Cuvier  &  Vslencieanes,  Hiatoire  Naturelle  des  Poisaons,  xix,  93,  1846;  Indian  Ooean 

Pacific  Ocean,  etc. 
Bxoecgtua  vclUatu,  Jordan  6t  Evermann,  1896,  734,  pi.  oxviii.  fi«.  318.     (Not  S.  volitaiu  LinniBua.) 
BzoeatiM  metanurtu.  Yarrow,  1877,  214;  Beaufort.    Jordan  A  Gilbert.  1879.  383;  Beaufort  (after  Yarrow). 
Bxonautea  »peeutiger,  Jordan  db  Evermann,  1898,  2836. 

Diagnosis. — ^Form  slender,  the  depth  less  than  one  sixth  length;  length  of  head  con- 
tained 4.25  times  in  total  length;  snout  .25  length  of  head;  eye  contained  a  little  less  than  3 
times  in  head;  scales  in  lateral  series  about  55;  dorsal  rays  11  to  13,  the  longest  .4  length  of 
head;  anal  rays  11  to  13,  the  longest  .33  length  of  head;  pectorals  extending  beyond  dorsal  and 
anal,  their  length  .7  length  of  body,  first  ray  simple,  second  divided,  third  and  fourth  longest; 
ventrals  long,  inserted  rather  nearer  to  base  of  caudal  than  to  eye,  their  length  nearly  .3  length 
of  body.  O)lor:  back  bluish  green,  below  white;  pectorals  dark  brown,  an  obUque  white  band 
extending  backward  from  axil  to  middle  of  fin,  the  edges  whitish;  dorsal,  anal,  and  ventrals 
whitish.     (speculiffeTf  mirror-bearing.) 

This  flying  fish,  which  inhabits  the  open  seas,  is  known  from  a  number  of 
points  on  the  east  coast  of  America  as  far  north  as  Newfoundland.  At  Woods 
Hole,  Mass.,  it  is  common  some  seasons  and  is  caught  in  nets;  young  specimens 
from  1.5  inches  upward  have  been  seined  there  in  September  and  October,  and 
even  the  smallest  have  been  observed  to  "fly".  Yarrow  recorded  the  fish  as 
"occasionally  seen"  at  Beaufort,  but  his  identification  was  uncertain  and  his 
note  might  have  applied  to  various  other  species.  This  fish  reaches  a  length  of 
a  foot,  and  is  a  very  superior  food  fish. 
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U4.  OYPSELURUS  LUTKENI  (Jordan  Be  ETamuum). 
Flying-fiah. 

gtoeatat  Tcbutlut,  Jotdaa  A  Hsak,  Froc*«dins>  U.  8.  NatioiuJ  Huaaum.  I8S5.  61;  "Ckps  8ui  Antoola"    (oal 

B.  roMafiu  QOaUur  Irom  Auatmlit). 
ffrnoKH*  tulkeni  Jordan  ii  EvBrounn,  tSM.  730;  "Ckpa  8u  Antonio.  Cubk". 
CvptilHnH  liU*™;.  Jordu  &  Evemunn.  ISfiS,  283a. 
Cinwluqa  luHtni.  Smith,  Soienos  (N.  Y.),  Mar  12,  IBDS;  Bwufort. 

DiAQNOsiB. — Depth  contained  5.5  times  io  length  to  end  of  vertebral  column;  head 
broad,  contained  4.5  times  in  length;  snout  .66  eye  and  less  than  .25  length  of  head;  eye  very 
l&Tgfi,  mote  than  .33  head  and  greater  than  interorbital  width;  scales  in  lateral  series  about  SO, 
rows  of  scales  between  dorsal  Gn  and  lateral  line  7  or  8;  dorsal  rays  14,  anal  rays  S  or  9;  the 
longest  anal  ray  .06  longest  dorsal;  lower  caudal  lobe  much  the  longer,  1.25  times  head;  pec- 
torals very  broad  and  long,  their  hps  extending  to  posterior  end  of  base  of  anal,  .06  total  length; 
fiiBt  pectoral  ray  simple  and  .6  length  of  fin,  second  ray  branched,  third  ray  longest;  ventrals 
.33  length  of  body,  their  tips  extending  as  far  back  as  those  of  pectorals,  the  center  of  the  base 
Kiidway  tietween  base  of  caudal  and  pupil.  Color:  brownish  above,  silvery  below;  dorsal  and 
anal  fins  white,  caudal  dusky  pectorals  white  anteriorly  black  posteriorly  the  white  extending 
as  a  broad  obUque  band  from  base  across  tn  ddle  nearly  to  upper  margin  posterior  edge  of  &n 
pale;  ventrala  blackish  postenorly  (Named  after  the  European  ichthyologist  Chnatian 
Lutken,  author  of  an  unportant  paper  on  the  flymg  fishes  ) 


Fig.  66.     Fltino-PIBB.     Cypetlurue  ivlkeni. 

Only  2  specimens  of  this  fish  are  known.  The  type  is  in  the  Academy  of 
Natural  Sciences,  Philadelphia,  and  bears  a  label  which  is  obviously  incorrect — 
"near  Cape  San  Antonio,  California,  Dr.  H.  C.  Yarrow" — for  there  is  no  such 
cape  in  California,  and  Dr.  Yarrow  has  informed  the  author  that  he  never  col- 
lected fishes  at  Cape  San  Antonio  or  elsewhere  in  Cuba.  It  is  quite  probable 
that  this  fish  was  obtained  at  Beaufort,  N.C.,  by  Dr.  Yarrow  and  wasone  of  the 
numerous  collection  of  fishes  from  that  region  presented  by  him  to  the  academy. 
In  this  view  Mr.  Henry  W.  Fowler,  curator  of  fishes,  concurs.  The  second 
specimen  was  caught  in  a  mullet  net  in  Beaufort  Harbor,  October  3,  1904,  and 
presented  to  the  laboratory  by  Mr.  J.  H.  Potter.  It  has  been  compared  with  the 
type  and  found  to  agree  in  every  essential  particular.  The  type,  however, 
lacks  the  blackish  area  on  the  posterior  part  of  the  ventrals,  and  has  a  well 
defined  dark  vertical  bar  at  base  of  caudal. 
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Order  HEMIBRANCHn.    The  Half-Gills. 

Family  FISTULARIIDiE.    The  Trumpet-fishes. 

This  is  the  only  family  of  the  order  represented  in  North  Carolina,  and  it  has 
but  a  single  genus.  The  body  is  very  elongate,  depressed,  destitute  of  scales  but 
with  series  of  bony  shields  partly  covered  by  skin.  The  head  is  very  long^owing 
to  the  prolongation  of  the  bones  of  the  anterior  part  of  the  skull;  these  form  a 
tube  at  the  end  of  which  is  the  small  mouth.  Minute  teeth  exist  on  the  jaws  and 
roof  of  mouth.  The  gills  are  4  in  number  on  each  side,  the  gill-rakers  are  obso- 
lete, and  the  basal  parts  of  the  gills  are  absent;  the  branchial  membranes  are 
separate,  and  not  joined  to  the  isthmus;  pseudobranchise  are  present.  The 
intestine  is  short,  the  pyloric  coeca  are  few,  and  the  air-bladder  is  large.  The 
spinous  dorsal,  which  is  small  or  rudimentary  in  other  families  of  this  order,  is 
entirely  lacking  here;  the  soft  dorsal  is  small  and  placed  for  backward  as  in 
Hemirhamphus,  and  the  anal  is  similar  to  it  in  size  and  position;  the  caudal  is 
forked  and  from  its  middle  a  long,  slender  filament  proceeds;  the  pectorals  and 
ventrals  are  quite  small,  and  the  latter  are  abdominal,  wide  apart,  6-rayed,  and 
far  in  advance  of  dorsal. 

Genus  FISTULARIA  Linnaeus.    Trumpet-fishes. 

Large  shore  fishes  of  warm  seas,  with  characters  as  given  above.  The  bony 
plates  or  shields  are  a  strip  in  the  median  line  of  the  back,  a  dorso-lateral  pair 
posterior  to  the  head,  a  pair  on  the  sides  anteriorly,  and  a  ventral  pair  extending 
far  backward.  The  snout  has  longitudinal  ridges  which  are  more  or  less  serrated. 
The  skin  is  either  rough  or  smooth.  The  pectoral  fins  are  broad-based  and 
inserted  low.  Three  American  species,  two  on  east  coast  and  one  on  both  coasts; 
only  one  known  from  United  States  waters.  {Fisivlaria,  from  the  Latin  fistula, 
a  tube  or  pipe.) 

145.  FISTULARIA  TABAOARIA  LinnsBUS. 

Trumpet-fish. 

Fiittdaria  tabeunria  LiniUBUB,  Systema  Natura,  ed.  x,  312, 1758;  tropical  America.     Yarrow,  1877. 205;  Beau- 
fort.    Jenkins,  1887,  87;  Beaufort.     Jordan  A  Evermann,  1806,  757;  ''occasional  northward  to  Carolina." 

Diagnosis. — Greatest  depth  of  body  about  .03  total  length  and  .66  width;  head  rather 
more  than  one  third  length;  mouth  oblique,  lower  jaw  overlapping  upper;  snout  very  long, 
contained  3.75  times  in  total  length;  upper  lateral  edges  of  snout  usually  with  a  few  fine  serra- 
tions;  width  of  eye  about  equal  to  length  of  lower  jaw  and  rather  more  than  .1  length  of  head; 
sharp  points  on  anterior  and  posterior  margins  of  orbit;  dorsal  rays  14,  the  longest  .25  length  of 
snout;  anal  opposite  dorsal,  its  rays  13,  the  longest  equal  to  longest  dorsal;  caudal  forked,  the 
lobes  eqiial,  the  slender  median  filament  a  little  longer  than  snout;  pectorals  short,  .5  length  of 
head  posterior  to  snout;  ventrab  very  small,  inserted  about  midway  between  tip  of  snout  and 
end  of  caudal  lobes.  Color:  reddish  brown  above,  with  many  large  oblong  blue  spots  on  back 
and  sides,  the  spots  arranged  in  series  but  of  unequal  size;  under  parts  pale,  (tabacariaf  having 
shape  of  a  pipe.) 

The  trumpet-fish  is  a  straggler  from  the  West  Indies  to  the  United  States 
coast,  where  it  has  been  recorded  from  as  far  north  as  Massachusetts  by  the 
author.    Dr.  Yarrow  recorded  two  specimens  taken  at  Beaufort  in  September 
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and  November,  1871;  Dr.  McMurrich  observed  a  specimen  there  in  1884;  and  it 
has  of  late  been  collected  there  on  several  occasions.  On  August  14,  1902,  the 
steamer  Fish-Hawk  collected  a  specimen  off  the  harbor,  and  on  November  12, 
1902,  Mr.  J.  H.  Potter,  of  Beaufort,  presentd  to  the  laboratory  a  specimen  that 
had  been  taken  in  the  vicinity.  Another  specimen,  12  inches  long,  was  taken  on 
the  north  side  of  Bird  Shoal  in  1903.  In  June,  1905,  Mr.  Barton  A.  Bean  seined 
several  specimens  along  the  inner  beach  at  Fort-  Macon.  This  species  reaches  a 
length  of  6  feet.     It  has  no  economic  value. 

Order  LOPHOBRANCHn.    The  Tuft-gilled  Fishes. 

Family  SYNGNATHIDiE.    The  Pipe-fishes  and  Sea-horses. 

The  members  of  this  family  are  among  the  most  peculiar  of  marine  fishes  as 
regards  both  form  and  habits.  The  body  is  more  or  less  elongated,  often  slender, 
and  has  no  scales  but  is  covered  with  bony  plates  which  form  a  kind  of  armor. 
The  snout  is  long,  tubular,  and  terminates  in  a  small  mouth  without  teeth. 
The  gill-opening  is  very  small  and  at  the  upper  posterior  border  of  the  opercle; 
the  gills  are  tufted  and  consist  of  small,  rounded  lobes;  the  gill-covers  are  sim- 
ple, composed  of  a  single  plate.  The  tail  is  either  stiff  or  prehensile,  and  is  or  is 
not  surmounted  by  a  small  caudal  fin.  The  dorsal  fin,  inserted  about  the 
middle  of  the  body,  is  rather  small  and  composed  only  of  soft  rays,  the  anal  is 
either  rudimentary  or  well  developed;  the  pectorals  are  small  or  lacking;  the 
ventrals  are  absent.  The  male  is  provided  with  an  abdominal  pouch  in  the 
median  line,  into  which  the  eggs  are  laid  pending  hatching.  The  genera  are 
numerous  and  the  number  of  species  is  large,  abounding  in  warmer  waters,  but 
some  species  occur  well  to  the  north.  Of  the  5  American  genera,  2  are  repre- 
sented on  the  east  coast  of  the  United  States: 

t.  Body  very  long,  slender,  with  long  axis  of  head  in  line  with  long  axis  of  body;  trunk  not  con- 
spicuously larger  than  adjoining  parts  of  body;  caudal  fin  small;  tail  not  prehensile;  anal 

fin  minute;  head  not  like  that  of  a  horse Siphostoma. 

u.  Bod^r  moderately  elongate,  the  tail  slender,  with  lon^  axis  of  head  at  right  angles  to  long 
axis  of  body;  trunk  conspicuously  larger  than  adjoming  parts  of  bodv;  caudal  fin  absent; 
tail  prehensile;  anal  fin  well  developed;  head  strongly  resembling  that  of  a  horse. 

Hippocampus. 

Genus  SIPHOSTOMA  Rafinesque.     Pipe-fishes. 

Small,  very  slender,  weak  fishes  inhabiting  shoal  bays  and  other  sheltered 
localities,  and  nearly  always  found  among  eel-grass  and  algse.  The  6  or  7  sided 
body  tapers  into  a  very  long  tail,  and  is  protected  by  longitudinal  series  of  keeled, 
bony  plates  which  form  numerous  rings  on  the  body  and  tail.  The  head  is  long 
slender,  with  a  tube-like  snout,  which  is  longer  in  the  female.  All  the  fins  are 
small;  the  dorsal  low  and  over  or  immediately  anterior  to  vent,  the  anal  minute, 
the  pectorals  short  and  broad.  The  egg-pouch,  formed  of  two  folds  of  skin,  is  on 
the  under  side  of  the  tail  in  the  male.  There  are  many  American  species,  six 
being  known  from  the  Atlantic  coast  from  Key  West  northward.  Three  species 
are  recorded  from  North  Carolina,  and  several  others  may  be  looked  for  as 
stragglers  from  the  south. 


170  FISHX8  OP  NORTH  CABOUNA. 

Key  to  the  North  Carclina  pipe^fitket. 

i.  Body  rings  17  to  19^  caudal  lingB  31  to  33;  donal  ra^  29  to  31,  dorsal  base  ooverin^  1, 

nrely  2,  donal  rings;  snout  contained  1.66  to  1:8  tunes  in  head fionda. 

it.  Body  rings  20  or  21,  caudal  rings  36  to  38;  dorsal  rays  32  to  41,  dorsal  base  covering  3  to  5 
dorsal  rings, 
a.  Snout  more  than  half  length  of  head;  belly  flat  or  concave;  dorsal  fin  shorter  than  head, 

its  rays  32  to  37  and  its  base  covering;  3  dorsal  and  5  caudal  rings lauinatUE. 

aa.  Snout  half  length  of  head;  belly  convex;  cbrsal  fin  longer  than  head,  its  rays  38  to  41  and 
its  base  covering  4  or  5  dorsal  rings  and  4.5  or  5  caudal  rings fuacum, 

(Sipfioatamaj  tube-mouthed.) 

146.   SIPHOSTOMA  FLORIDA  Jordan  &  QUbert. 

Pipe-fish. 

Siphottoma  florida  Jordan  A  Gilbert,  Prooeedincs  U.  8.  National  Miueum,  1882,  263;  Penaaeola,  Fla.  Jordan. 
1886, 30;  Beaufort.    Jenkins.  1887, 87;  Beaufort.    Jordan  &  Evermann.  1806. 766;  Beaufort.     WUmu. 
^   1900. 366;  Beaufort.    Oudcer,  1906a,  440;  Beaufort. 

DiAQNOBis. — ^Bony  rings  17  to  10  on  body,  31  to  33  on  tail  (i.  e.,  posterior  to  vent);  head 
contained  6  to  6.5  times  in  total  body  length;  snout  contained  1.66  to  1.8  times  in  length  of 
head;  dorsal  fin  low,  shorter  than  head,  its  rays  20  to  31,  covering  1  to  2  body  rings  and  5  to  6.5 
caudal  rings;  tail  longer  than  trunk  and  .55  total  length;  pouch  involving  about  18  caudal 
rings;  caudal  fin  about  .4  length  of  dorsal  base.  Color:  dark  or  light  green;  sides  with  gray  specks; 
tail  marked  with  dark  bars  and  pale  oblong  spots;  snout  mottled;  dorsal  yellowish  aa  base; 
anal  plain;  caudal  yellow  with  dusky  tip. 

Inhabits  sandy  shores  from  North  Carolina  to  Texas.  It  is  abundant  at 
Beaufort,  and  is  probably  the  most  numerous  species  in  that  region.  A  favorite 
locality  is  about  Bird  Shoal,  but  it  may  be  found  almost  everywhere  in  eel-grass. 
The  color  is  subject  to  considerable  variation,  depending  on  that  of  the  plants 
among  which  the  fishes  live.  The  food  consists  of  minute  organisms,  mostly  Crus- 
tacea. 

The  breeding  habits  of  this  species  at  Beaufort  have  been  described  in  a 
paper  by  Gudger  (1905b).  The  breeding  season  of  this  and  other  pipe-fishes  in 
that  region  is  June  to  August,  and  the  transfer  of  eggs  from  the  female  to  the 
male  takes  place  at  night,  so  far  as  observed.  The  egg-laying  occurs  while  the 
bodies  of  the  two  fishes  are  mutually  entwined  in  such  a  way  as  to  bring  the 
oviduct  into  relation  with  the  marsupial  pouch  at  its  anterior  end,  the  eggs 
being  fertilized  as  they  enter  the  cavity.  The  transfer  of  eggs  is  repeated  from 
time  to  time  until  the  pouch  is  well  filled;  in  one  pair  of  fishes  under  observation  in 
an  aquarium  at  the  Beaufort  laboratory,  the  copulatory  act  was  repeated  4 
times  in  an  hour.  The  eggs  are  at  first  loose  in  the  male's  pouch,  but  later  they 
become  attached  in  several  rows  on  each  side.  Hatching  ensues  in  about  10 
days. 

Adult  fish  reach  a  length  of  9  inches,  but  may  be  only  3  inches  long,  the 
females  being  a  little  the  larger.  Among  a  dozen  mature  specimens  from  Beau- 
fort, the  body  rings  number  18  or  19,  and  the  caudal  rings  31  to  33  (34  in  one 
specimen) ;  the  dorsal  fin  covers  16  dorsal  rings  and  5  to  6.5  caudal  rings;  and  the 
dorsal  rays  number  29  to  31.  In  2  males,  one  with  eggs  and  the  other  with 
young,  the  dorsal  base  covers  2  dorsal  and  5.5  caudal  rings. 
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147.  SIPHOSTOMA  LOUISIANA    (Qtlntlier.) 

Pipe-fish. 

SyngnathtM  louinanm  GQnther,  Catalogue  of  the  Fiahefl  of  the  British  Museum,  viii,  160, 1870;  New  Orleans. 
SiphotUnna  IcuiMiana,  Jordan.  1886, 3D;  Beaufort.    Jordan  A  Evermann,  1806,  770;  North  Ckrolina  to  Texas. 

Diagnosis. — ^Tnink  broader  on  ventral  surface,  which  is  flat  or  slightly  concave  and  has  a 
median  keel;  bony  rings  20  or  21  on  body,  36  to  38  on  tail;  head  contained  7  to  7.6  times  in 
total  length;  snout  contained  1.6  times  in  length  of  head;  tail  longer  than  trunk  and  .56  total 
length;  dorsal  fin  shorter  than  head,  its  rays  32  to  37,  covering  3  body  rings  and  5  caudal  rings; 
caudal  fin  longer  than  pectoral  and  .4  length  of  dorsal  base.  Color:  brownish,  lighter. on  under 
parts;  a  well  marked  brown  band  on  sides  extending  through  eye  to  middle  of  snout;  fins  plain. 

The  range  of  this  species  coincides  with  that  of  Siphostoma  fioridos.  In 
Beaufort  Harbor  it  is  found  in  the  same  localities  and  at  the  same  time  as 
Siphostoma  floridce,  but  is  less  abundant.  Dr.  W.  C.  Kendall  collected  specimens 
at  Morehead  in  April,  1891.  In  the  first  half  of  June,  1905,  Mr.  B.  A.  Bean 
found  the  fish  abundant  on  grassy  shoals  in  all  parts  of  Beaufort  Harbor,  many 
of  them  containing  eggs  about  ready  to  hatch. 

148.  SIPHOSTOMA  FUSOUM  (Storer.) 

Pipe-fish. 

Synonathtu  fu9cua  Storer.  Report  on  Fiehea  of  Maaeaohuaetts,  1Q2. 1839;  Nahaat.  Maaa. 
Synanaihtu  peekianut.  Yarrow,  1877 »  204;  Bird  Shoal,  Beaufort  Harbor. 

SiphotUma  fuaeum,  Jordan  &  Gilbert,  1879.  368;  Beaufort.     Jordan  A  Evermann,  1896,  770;  Cape  Ann  to 
Virginia.     Linton,.  1905.  359;  Beaufort. 

Diagnosis. — Ventral  surface  convex,  with  a  very  slight  keel;  bony  rings  18  to  21  on 
trunk,  36  to  40  on  caudal  part;  head  short,  its  length  contained  7.5  to  9  times  in  total  length; 
snout  half  length  of  hefld;  tail  much  longer  than  trunk  and  .6  total  length;  dorsal  fin  longer  than 
head,  its  rays  36  to  41,  its  base  covering  4  to  5  trunk  rings  and  4  to  5  caudal  rings.  Color:  dark 
green  or  brown  above,  lighter  below;  irregularly  mottled  with  brown;  snout  pale  beneath; 
opercles  silvery  below.     (Juacum,  brown.) 

Yarrow  (1877)  records  a  pipe-fish  from  Beaufort  under  a  name  now  referred 
to  the  synonymy  of  Siphostoma  fiLScum,  and  Jordan  and  Gilbert  (1879)  also  list 
the  species;  but  Jordan  and  Evermann  (1896)  assign  to  this  specie»a  range  which 
extends  no  farther  south  than  Virginia.  However,  2  small  pipe-fishes  now  in 
the  U.  S.  National  Museum,  collected  by  Yarrow  at  Beaufort  in  1872,  are 
Sipfiostoma  fuscum,  as  is  also  another  specimen  6.25  inches  long  in  the  museum, 
collected  by  Mr.  Earll  in  Middle  Sound,  near  Wilmington,  in  1880.  Specimens 
now  in  hand,  5.25  and  6.37  inches  long,  obtained  at  Beaufort  in  the  summer  of 
1902,  are  clearly  referable  to  this  northern  species.  In  one,  a  female,  the  rings 
are  21  +  36,  of  which  5  body  rings  and  4.5  caudal  rings  are  covered  by  the  dorsal 
fin,  which  has  41  rays;  in  the  other,  a  male  containing  eggs,  the  rings  are  20  +  38, 
of  which  4+5  are  under  the  base  of  the  dorsal  fin,  which  has  38  rays;  in  both  the 
snout  is  half  the  length  of  head. 

"this  is  the  only  species  of  pipe-fish  mentioned  by  Linton  (1905)  in  his 
paper  on  the  parasites  of  the  fishes  of  Beaufort;  he  lists  90  specimens  taken  in 
July  and  August,  but  it  is  probable  that  most  of  them  were  the  much  commoner 
species,  louisiaruB  and  floridcB. 


172 


)    OF    NORTH   CAROLINA. 


0«iMu  HIPPOCAHPOS  R«flnMque.  Sea-honei. 
The  sea-horses  are  singular  creatures  which  depart  greatly  from  the  popular 
idea  of  the  conventional  fish;  their  head  and  neck  bear  a  striking  resemblance  to 
a  horse's;  the  fish  move  through  the  water  in  an  erect  position;  and  when  resting 
they  usually  curl  their  prehensile  tail  about  a  bit  of  ssaweed  or  blade  of  grass. 
Additional  interest  attaches  to  these  fishes  because  the  male  fish  receives  the  eggs 
in  a  pouch  and  carries  them  until  they  are  hatched,  and  the  young  occupy  the 
pouchuhtiltheyareof  considerable  size,  going  out  in  search  of  food  and  returning 
for  shelter.  The  sea-horses  are  dried  and  sold  as  curiouties,  becoming  familiar 
objects  in  all  parts  of  the  country.  The  body  is  much  compressed,  and  just 
back  of  the  dorsal  fin  tapers  abruptly  to  along,  angular,  flexible  tail;  the  belly 
protrudes;  the  head  is  set  at  right  angles  to  the  body,  and  is  separated  therefrom 
by  a  constricted,  arched  neck;  a  compressed  occipital  crest  ia  surmounted  by  a 
star-shaped  process;  the  trunk  and  tail  are  completely  encased  in  bony  plates 
which  have  6  spines  on  the  body  and  4  on  the  tail,  and  form  rings;  the  head  is 
more  or  less  thickly  beset  with  spinous  processes;  the  male  has  an  egg-pouch  at 
the  base  of  the  tail,  in  the  median  line;  the  dorsal  fin,  of  moderate  size,  is  placed 
about  the  middle  of  the  back,  opposite  the  vent;  the  anal  fin  is  very  small;  the 
caudal  fin  is  deficient;  the  pectoral  fins  are  short  and  broad.  Many  species, 
none  of  large  size,  exist  in  warmer  waters  of  all  parts  of  the  world.  Two  are 
known  from  our  Atlantic  coast  which  may  be  thus  distinguished: 

i.  Dorsal  ra^  19,  covering  3.5  trunk  rings  and  no  caudal  rin^;  color,  aahy  or  brown,  some- 
times with  shaiply  marked  pale  blotches  but  no  spots kvdaoniv*. 

II.  Dorsal  rays  17  or  18,  covering  1.5  trunk  rings  and  2  caudal  ringa;  color,  dark  brown  with 
dark  marbling  and  numerous  light  blue  spots punctulahu. 

(Hippocam-pua,  the  ancient  Greek  name  for  the  sea-horse.) 


Fig.  67.    Sba-horsb.    Hippocampui  hiuUonivi. 

U9.  BIPPOOAUPUS  HUDSONIUS  T>aKa.j. 
Sea-horse;  Borae-fish. 

Hippoeampiu  I,ud*imiu4  DeKsy,  New  York  Fsunm,  Fi>lie>,  322.  pl.  »3.fic.  171. 1S42:  N«w  York.     Ysmiw, 

IH77.  204;  Buufort.     Jordan  ±  Evermaao,  I8M,TT7,  pL.  ciii,  G|.  337. 
Uipimampui  aitliquaram.  Jordmn  i  Gilbert.  1876.367;  Buufort.     Jordan,  1SB6.30;  BMuTort.     Jordu* 

Gilbert.  Sraopnia  of  Ibe  Finbts  of  Nortb  Ameriu.  1883.  907;  BeBuTort.     Wilaon.  1900,  SSS;  BMuTort. 
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Diagnosis. — Rings  on  trunk  12,  on  tail  32  to  35;  snout  less  than  half  total  length  of  head; 
spines  on  body  short  and  blunt,  those  on  head  with  cirri;  diameter  of  eye  equal  to  half  length  of 
snout;  dorsal  rays  19,  covering  3<5  trunk  rings.  Ck)lor:  varying  from  light  ashy  to  dark  brown, 
with  pale  grayish  blotches  having  paler  or  blackish  edges;  dorsal  with  a  dark  zone  near  the 
margin.     {hiuisoniitSf  relating  to  Hudson  River.) 

This  is  a  rather  uncommon  species,  found  from  Massachusetts  to  South 
Carolina.  It  is  not  common  on  the  North  Carolina  coast.  Yarrow  lists  the  fish 
as  (loubtless  rare,  in  1871,  as  several  were  presented  to  him  by  the  fishermen  as 
great  curiosities.  Jordan  and  Gilbert  found  it  uncommon  in  1878,  being  pre- 
served by  the  fishermen  as  curiosities  and  sold  to  visitors  at  about  25  cents  per 
specimen.  Specimens  have  occasionally  been  brought  to  the  Beaufort  labora- 
tory, and  a  few  examples  3  to  6  inches  long  have  recently  been  collected  about 
Bird  Shoal,  Perry  Island,  and  Town  Marsh.  Dr.  R.  E.  Coker  reports  that  a 
large  male  taken  August  18,  1902,  had  a  pouch  full  of  young  and  delivered  them 
in  the  laboratory  aquarium  August  20.  The  opening  in  the  pouch  is  at  its 
anterior  end  and  is  slit-like  when  closed  but  round  when  the  young  are  about  to 
be  extruded.  When  liberating  the  young,  the  fish  swam  upright,  and  made  a 
peculiar  effort  resembling  peristalsis.  The  young  emerged  several  at  a  time  and 
were  forced  some  distance  from  the  parent;  they  swam  in  a  cluster  near  the  sur- 
face and  on  the  side  of  the  aquarium  nearest  the  light. 

150.  HIPPOCAMPUS  PUNOTULATUS  Quichenot. 

Spotted  Sea-horse. 

Hippocampua  punclulaiut  Guichenot,  in  Socnt,  CubA  Poissons.  174,  pi.  5.  fie.  2.  1850;  Cuba.  Jenkins,  1885. 11; 
Beaufort.  Jordan,  1886.  30;  Beaufort.  Jenkins,  1887.  87;  Beaufort.  Jordan  A  Evermann,  1896,  777; 
"occasionally  northward  in  Gulf  Stream  as  far  as  Beaufort.  N.  C." 

Diagnosis. — Rings  on  trunk  10,  on  tail  about  35;  snout  .4  length  of  head;  eye  .5  length  of 
snout;  spines  on  body  obtuse  and  blunt;  the  coronet  low;  filaments  usually  absent  on  head; 
dorsal  rays  17  or  18,  the  base  of  fin  covering  1.5  trunk  rings  and  2  caudal  rings.  Color:  dark 
brown,  with  darker  marblings,  the  entire  body  marked  by  light  blue  spots  (rarely  wanting), 
most  numerous  posteriorly.     (punctuUUuSy  dotted.) 

A  rare  species  on  the  United  States  coast,  but  not  uncommon  in  the  West 
Indies,  whence  it  ranges  to  Brazil  and  West  Africa.  Four  specimens  were  col- 
lected at  Beaufort  by  Dr.  Jenkins  in  1885,  and  one  was  taken  by  Mr.  Barton  A. 
Bean  on  Bird  Shoal,  June  8,  1904.  Mr.  Charles  Hatsel,  of  the  Beaufort  labor- 
atory, collected  a  specimen  in  Bogue  Sound  on  August  8,  1905,  which  lived  in  a 
laboratory  aquarium  until  October  10  of  the  same  year. 

Order  ACANTHOPTERYGII.    The  Spiny-rayed  Fishes . 

Most  of  the  salt-water  fishes  and  numerous  fresh-water  ones  are  included  in 
this  order,  whose  members  may  be  regarded  as  representing  the  highest  develop- 
ment among  fishes.  The  order  is  very  complex,  comprising  such  different  families 
as  the  perches  and  mullets,  the  mackerels  and  flounders;  typically  it  is  distin- 
guished by  the  presence  of  spiny  rays  in  the  anterior  part  of  the  dorsal  and  anal 
fins,  but  in  some  groups  this  feature  is  lacking,  and  the  more  constant  characters 
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of  the  order  must  be  sought  in  the  formation  of  the  border  of  the  mouth  solely  by 
the  premaxillaries,  in  the  anterior  attachment  of  the  ventral  ims  (which  nor- 
mally have  1  spine  and  6  rays),  in  the  absence  of  a  duct  connecting  the  air-bladder 
with  the  mouth  cavity,  in  the  laminated  gills,  and  in  various  cranial  and  pelvic 
peculiarities. 

Family  APHREDODERIDjE.    The  Pirate  Perches. 

This  family,  which  contains  a  single  genus,  has  the  following  leading  char- 
acters: Oblong  body,  compressed  posteriorly,  elevated  in  front  of  dotwil  &n; 
depressed  head;  moderate-sized,  oblique  mouth,  with  projecting  lower  jaw; 
villiform  bands  of  teeth  on  jaws,  vomer,  palatines,  and  pterygoids;  serrated 
mar^ns  to  preopercle  and  preorbitai;  spine  on  posterior  part  of  opercle;  ctenoid 
scales  on  body,  opercles,  cheeks,  and  top  of  head;  short,  dentate  gill-rakers; 
obsolete  pseudobranchiffi;  imperfect  or  absent  lateral  line;  vent  placed  far  for- 
ward, beneath  preopercles  in  adult;  single,  high  dorsal  fin  with  3  or  4  spines; 
2  anal  spines;  thoracic  ventral  fins,  with  1  short  spine;  rounded  caudal  fin;  large 
simple  air-bladder;  about  12  pyloric  cceca. 

Oeniu  APHREDODERUS  LeSueur.    Pirate  PerchM. 

Characters  of  the  genus  indicated  in  family  description.  One  small  species, 
confined  to  United  States.  (Aphredoderus,  excrement  throat,  in  allunon  to  the 
position  of  the  vent ) 


Fig.  68.    PiaATE  Pbbch.    Aphrtdodenit  sayanut. 


151.  APHREDODERUS  SAYANU8  (Oilliama.) 
Pirate  Parch. 

Seolepti*  Hfoniu  GiUiams.  Jouniml  Aaduny  of  Nktunl  ScieuHof  Fhilsdelphiii,  iv,  SI.  1S24;  DMr  PhiUdelphia. 

AphndaUrut  «i«niu,  Copa,  ISTOfr,  455;  tribut«ria  of  NtuM  Rivsr  in  Waks  County.     Jonlui,  ISSW.  ISS. 
129:  TuRivsr  St  Rocky  Haunt,  Utile  Bivgr  at  Goldiboro.     Siiiith,lS03<i.  199:  Roanoke  RiT«  at  Ply- 
mouth.    EvcRsann  A  Coz,  IBM,  30G:  Nau»  River  near  Rmlaiah.     Jordan  A  Evannann,  ISBS.  78e,  pi. 
exxii,  Bg.  331. 
DuaHOatB. — Depth  .33  total  length;  head  equal  to  depth;  msjollaiy  reaching  anterior 

edge  of  eye;  eye  equal  to  snout,  a  little  leas  than  .2  length  of  head;  scales  in  lateral  Kries  45  to 

56,  those  OD  opercle  rather  Urger  than  od  body,  thoae  on  oheeka  louller;  origjn  of  dorsal  fin 
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over  ventrals,  dorsal  rays  1114O  to  IV|11,  the  soft  rays  much  longer  than  the  longest  (3rd)  spine; 
anal  rays  ii,S  or  6.  Color:  dark  brown  or  dark  olive,  sometimes  with  numerous  dark  specks 
forming  longitudinal  rows  along  scales;  2  black  transverse  bars  at  base  of  caudal  with  a  light 
area  between  them.    {Myanus,  after  Thomas  Say,  an  American  naturalist.) 

The  pirate  perch  inhabits  sluggish  waters,  from  New  York  to  Texas  and 
throughout  the  Mississippi  valley.  Its  maximum  length  is  5  inches.  It  is 
reported  to  be  voracious,  and  to  feed  chiefly  at  night.  In  North  Carolina  it  is 
known  from  various  streams.  Jordan  reported  it  as  rather  scarce  in  Tar  River 
near  Rocky  Mount,  and  not  rare  in  Little  River  at  Goldsboro,  and  Cope  found  it 
abundant  in  tributaries  of  the  Neuse  in  Wake  County.  The  National  Museum 
contains  specimens  collected  in  a  pond  at  Wilmington  in  1899  by  Mr.  W.  P.  Seal. 
The  writer  collected  but  one  specimen  in  Albemarle  Sound  and  tributaries,  this 
being  an  example  2.5  inches  long,  of  a  rich  brown  color,  taken  in  the  Roanoke 
near  Plymouth;  depth  .28  length,  head  .33  length;  eye  4.25  in  head;  dorsal  rays 
111,11;  anal  rays  ii,5;  scales  in  lateral  line  51;  outer  parts  of  dorsal  and  caudal  fins 
white,  inner  parts  reddish  purple;  pectorals  and  anal  faintly  spotted  with  purple. 
Mr.  C.  S.  Brimley  reports  the  species  as  not  uncommon  in  Lake  Ellis,  Craven 
County. 

Family  ATHERINIDiE.    The  Silversides. 

Elongate,  shapely  fishes,  with  a  silvery  lateral  stripe,  most  of  them  of  small 
size,  inhabiting  fresh  or  salt  waters  in  temperate  or  tropical  latitudes.  They 
usually  go  in  large  schools,  and  in  some  regions  are  among  the  most  abundant  of 
fishes.  The  body  is  more  or  less  compressed,  without  lateral  line,  and  is  covered 
with  regularly  arranged  scales,  of  moderate  or  small  size  and  usually  cycloid. 
The  mouth  is  terminal,  rather  small  and  weak;  the  premaxillaries  are  protractile 
in  most  of  the  genera;  the  jaws  and  vomerine  teeth,  if  present,  are  small.  The 
branchial  aperatures  are  wide;  the  gill-membranes  not  connected  and  free  from 
the  isthmus;  the  gill-arches  4  in  number;  the  opercular  bones  without  spines. 
A  thin-walled  air-bladder  is  present.  There  are  2  dorsal  fins  entirely  disconnected ; 
the  anterior,  placed  in  about  the  middle  of  the  back,  has  a  few  (3  to  8)  very 
slender,  feeble  spines,  united  by  a  delicate  membrane;  the  posterior  contains 
soft  rays,  which  are  more  numerous  than  the  spines.  The  anal  fin  contains  one 
spine  and  rather  numerous  soft  rays,  and  is  usually  larger  than  the  second  dorsal. 
The  caudal  fin  is  usually  deeply  forked;  the  ventrals  are  small,  placed  anterior  to 
the  first  dorsal,  and  consist  of  one  spine  and  5  soft  rays;  the  pectorals  are  of  mod- 
erate size  and  inserted  rather  high.  The  flesh  is  firm,  white,  and  palatable;  and 
some  of  the  species  are  important  food  fishes.  Of  the  10  or  more  North  American 
genera  only  the  following  2  are  represented  on  the  Atlantic  coast  north  of  Florida. 

i.  Scales  cycloid;  dorsal  and  anal  fins  for  the  most  part  scaleless Menidia. 

u.  Scales  laciniate;  dorsal  and  anal  fins  with  large  scales Kirtlandia. 

'OenuB  MENIDIA  Bonaparte.    Silyersides. 

Small  American  fishes,  most  of  them  inhabiting  salt  or  brackish  water; body 
elongate,  compressed,  belly  rounded;  head  compressed;  mouth  small,  oblique. 
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the  angle  usually  not  extending  as  far  back  as  eye;  jaws  weak,  each  with  a  band  of 
small  teeth;  maxillary  slipping  behind  preorbital,  premaxiilanes  very  protractile; 
scales  rather  large,  with  entire  margins,  no  scales  on  dorsal  and  anal  fins ;  dorsal 
fins  short,  the  first  with  4  to  6  spines,  the  second  with  one  spine  and  6  to  11  soft 
rays. 

The  silversides  of  this  genus  found  on  the  east  coast  are  considered  in  detail 
in  an  interesting  paper  by  Kendall,  in  the  Report  of  the  U.  S.  Fish  Commission 
for  1901  (pp.  241-267,  6  plates  of  species).  Silversides  are  eaten  <mi  the  Middle 
Atlantic  coast  under  the  name  of  "  whitebait",  but  their  direct  economic  value 
is  small.  Owing,  however,  to  their  great  abundance  and  wide  distribution  they 
must  be  among  the  most  important  foods  of  many  of  the  common  food  fishes  of 
the  coast.  There  are  numerous  species,  and  at  least  two  occur  in  North  Carolina 
waters,  as  follows: 

i.  Anal  rays  t+ 22  or  23;  beginiiing  of  dorsal  fin  nearer  to  base  of  caudal  than  to  tip  of  snout. 

menidia. 
ii.  Anal  rays  i+ 17  or  18;  beginning  of  dorsal  nearer  to  tip  of  snout  than  ta  bnse  of  caudal. 

berjrflina. 
(Menidia,  an  old  Latin  name  for  some  small  silvery  fish.) 

15Z.  UENIDIA  MENIDIA  (LinnnuB). 
"Bardina";  Silvarside;  Smelt. 

AAtTvta  mmuJia  LLnnnua,  STiitcnia  Natunc,  ed.  lii.  519,  1786;  CbulesUHi.  S.  C. 

Chirfloma  mmidium.  JorUd  A  Oilbert,  18TB.  3S3:  BMUtort. 

Mtnidia  mmidia.  Jenkinn.  18S5.  II:  Bsufort  Harbor.  Jontan.  1S86.  27;  Bnurorl.  Jankins.  1SS7,  S7:  Boau- 
fart  Harbor.  Jordaa  &  Evennana,  1880.  800.  Kandall.  Silvanidn  o[  CanuB  Minidia  o[  Eaat  CoMt  ol 
Uollsd  SUMa.  1903.  294-267.  Mxt  cut;  Fort  Macon  and  Wilmincton.  N  C.    Linton.  1909.  360;  Bnufort. 


Fig.  69.    SiLVERSiDE.    Menidui  menidia. 

DiAoKOSts. — Depth  .2  length;  head  contained  4.6  to  5  in  length;  mouth  large;  eye  equal 
to  snout  and  contained  3.25  times  in  head;  scales  in  lateral  series  40  to  45,  in  transverse  series 
7  to  9;  dorsal  rays  tv  or  v+i,7  to  i,9;  anal  rays  i,21  to  i,25.  Color:  light  olivaceous,  with 
minute  brown  dots  on  top  of  head,  jaws,  and  edge  of  scales  on  back;  silvery  lateral  band  .66 
width  of  scales;  Gna  plain. 

The  typical  form  ranges  northward  from  Florida,  beginning  to  intergrade  in 
North  Carolina  with  the  variety  tiotata,  which  predominates  further  north, 
ranging  to  Nova  Scotia-  This  silverside  abounds  on  sandy  shores  in  salt  and 
brackish  water,  and  exceeds  a  length  of  6  inches.     It  is  common  on  the  North 
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Carolina  coast,  and  is  doubtless  a  permaDent  resideDt.as  it  is  taken  at  Beaufort 
in  midwinter. 

The  spawning  season  extends  from  early  in  April  in  the  south  to  July  in 
Massachusetts.  At  Woods  Hole,  Massachusetts,  a  good-sized  fish  yielded  1,413 
eggs  2  millimeters  in  diameter.  The  egga  are  peculiar  in  having  at  one  pole  a 
tuft  of  about  50  elastic  filaments,  8  times  the  diameter  of  the  egg,  by  means  of 
which  the  eggs  are  attached  in  clusters  to  marine  plants.  The  incubatory  period 
is  about  10  days,  the  newly-hatched  fish  being  6  millimeters  long  and  having  a 
small  yolk-sac. 

At  Beaufort  in  the  second  week  of  April,  1904,  the  silversides  were  spawning 
freely.  The  average  length  (without  caudal)  of  14  spawning  fish  of  each  sex  was 
3.12  inches  for  males  and  3.56  inches  for  females. 

The  food  conrasts  largely  of  free-swimming  Crustacea,  such  as  copepods, 
together  with  algs,  diatoms,  and  mud. 

This  riverside  is  large  enough  to  serve  as  human  food,  and  is  sometimes 
eaten,  being  excellent  when  fried  plfun  or  rolled  in  cracker-crumbs  or  uom  meal. 
The  chief  value  of  the  fish,  however,  is  as  food  for  blue-fish,  squeteague,  barra- 
cuda, etc. 

ISa.  MENZSZA  BES.YLLINA  (Oope),  var.  OEREA  Kendall. 
"Sardine";  Silverslde. 


CMmlmta  bnrJHntiMCope.TnuiBMlioiu  Ameiicu  PbilOKpbical  Sodity,  1666.403;  PoUmuicRivsr  at  Wuh- 

Mmidia  btnfiina,  Bmitb,  lS93a.  192,  195:  Puquot&nk  Rivar  uid  Edentoa  Bay,     Kondall  A  Smith,  ISM. 

21;  Albtnurla  Sound.     Smith,  1901, 134;  T^ka  Uattamtuk«et. 
Utnidia  bvyBina  tBta  Kendal],  8ilv«wd«  of  Oaoui  Uanidla  of  Eut  Coart  of  United  States,  190Z,  261 ,  text 

cut;  Albemarla  Sound,  L«ka  Hattamuskeet,  Blaieaohuaetls.  South  Carolina,  etc. 
iloiidia  araeai;  Jordan  A  Evemuuin,  1886,  707. 


Fig.  70.     SiLVERSiDE.     Menidia  ber^iva 


DiAONOSia.— Depth  contained  5.8  to  6  times  in  length;  head  contained  about  4.3  times 
in  length;  eye  large,  its  diameter  greater  than  anovit  and  .33  length  of  head;  scales  in  lateral 
Beries40  U)  42,  in  transverse  series  8  or  9;  doisal  rays  IV  to  VI -|- 1,9  to  1,11;  anal  rays  1,17  or  t,18. 
Color:  tranaluoent  waxy,  the  back  and  top  of  head  thickly  spotted  with  minut«  black  dots; 
snout  and  chin  blackish;  silvery  lateral  band  narrow,  less  than  .5  diameter  of  eye,  on  fourth 
row  of  scales.     {beryUina,  having  the  color  of  emerald;  eerta,  waxy.) 

The  typical  form  of  this  species  is  restricted  to  the  fresh  waters  of  the  Poto- 
mac; the  variety  occurs  from  Massachusetts  to  South  Carolina,  in  fresh  and  salt 
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water.  It  is  a  small  species,  rarely  exceeding  3  inches  in  length,  and  is  abundant 
in  most  parts  of  its  range.  The  writer  found  it  common  in  the  Albemarle 
region;  it  is  also  recorded  from  Lake  Mattamuskeet,  and  is  doubtless  to  be 
found  throughout  the  state  coastwise. 

Genus  EHRTLANDIA  Jordan  &  Evennann.    Rough  Silvenidfls. 

This  genus  is  scarcely  separable  from  Menidia,  as  the  characters  on  which 
it  is  based — ^gashed  scales  on  the  body  and  scaly  dorsal  and  anal  fins — are  pos- 
sessed in  some  degree  by  species  of  Menidia.  The  genus  contains  perhaps  only 
a  single  species,  which  is  variable.  (Named  for  Dr.  J.  P.  Kirtland,  an  early 
student  of  American  fishes.) 

154.  KIBTLANDIA  VAQRANS  (Qoode  &  Bean). 
"Sardine'';  Silver-fish;  Silverside. 

Chirotloma  vaorana  Qoode  A  Bean,  Pro<;eedingB  U.  S.  National  Mueeum,  1879, 148;  Penfiaoola,  Fla. 

Menidia  vagrant  ladniata  Swain,  in  Jordan  &  Qilbert.  Synopsis  of  the  fishes  of  North  Ameriea,  008,  1883, 

Beaufort,  N.  C. 
Menidia  ladniata^  Jordan,  1886, 27;  Beaufort 

KirUandia  vagrane  et  laeiniata,  Jordan  A  Evennann,  1896, 794. 796.  pi.  oxsdv,  fig.  336. 
KirHandia  vagrane  laciniaia,  Jordan  &  Evennann,  1898. 2840. 

Diagnosis. — ^Depth  contained  5.5  to  6  times  in  length;  head  contained  4.4  times  in 
length;  eye  large,  .33  head  and  greater  than  snout;  scales  firm,  rough  to  the  touch,  edges 
crenate,  some  with  12  points,  number  in  lateral  series  48  to  50,  in  transverse  series  6  or  7,  large 
scales  on  vertical  fins  and  head;  spinous  dorsal  fin  small,  its  origin  slightly  in  advance  of  anal, 
the  rays  iv+ij  oty-{-  i,7;  anal  base  equal  to  length  of  head,  the  rays  i,14  to  i,10;  caudal  fin 
slightly  forked,  the  lobes  equal;  pectorals  about  length  of  head,  their  tip  extending  slightly 
beyond  origin  of  ventrals.  Color:  pale  green  on  back,  silvery  on  sides  and  belly,  with  a  broad 
silvery  band  covering  parts  of  third  and  fourth  rows  of  scales;  scales  of  back  dark  spotted  on 
edge;  muzzle  yellowish;  caudal  yellow,  dorsal  and  pectorals  dusky,  other  fins  plain.  (yoffranSf 
wandering). 

This  silverside  is  abundant  on  sandy  shores  from  Virginia  to  Texas,  and  is 
also  known  from  New  Jersey  and  New  York.  Swain's  type  of  his  supposed  vari- 
ety ladniata  came  from  Beaufort,  N.  C,  where  the  fish  is  common.  Jordan  & 
Evermann  consider  the  typical  form  as  inhabiting  the  Gulf  coast,  and  the  variety 
ladniata  as  representing  the  fish  found  on  the  Atlantic  coast.  The  species 
reaches  a  length  of  4  inches,  and  is  largely  consumed  by  other  fishes.  Owing  to 
the  peculiar  laciniate  scales  along  the  back,  this  fish  is  rough  to  the  touch.  Many 
specimens  collected  by  Dr.  W.  C.  Kendall  at  Morehead  City  in  April,  1891,  were 
all  males;  they  were  in  company  with  Menidia  menidia^  of  which  all  the  speci- 
mens observed  were  spawning  females. 

Family  MUGILID.E.    The  Mullets. 

A  numerous  family  of  fresh-water  and  marine  fishes,  usually  going  in  schools 
and  inhabiting  the  warmer  regions  of  the  world;  in  North  and  South  America, 
Europe,  Asia,  Africa,  and  Australia,  the  mullets  are  important  food  fishes.  The 
body  is  moderately  elongate,  or  oblong,  and  is  slightly  to  considerably  compressed; 
the  cycloid  scales  with  which  the  body  is  covered  are  rather  large;  there  is  no 
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lateral  line.  The  head  is  rather  short,  the  mouth  small,  the  jaws  weak,  the 
premaxillaries  protractile,  the  teeth  small  or  absent.  The  gill-arches  number  4 
on  each  side,  the  gill-openings  are  wide,  the  gill-membranes  are  free  from  the 
isthmus,  the  gill-rakers  are  long  and  slender,  and  the  pseudobranchiae  are  large. 
The  intestine  is  long,  the  peritoneum  black,  the  air-bladder  large  and  simple. 
The  caudal  fin  is  large  and  usually  forked;  the  other  fins  are  of  moderate  size;  the 
two  dorsal  fins  are  widely  separated,  the  anterior  having  4  stiff  spines,  the  pos- 
terior a  single  spine  and  a  few  soft  rays;  anal  similar  to  second  dorsal,  with  2 
or  3  spines;  the  ventrals  are  abdominal  and  contain  6  rays  preceded  by  a  spine. 
Only  a  single  genus,  the  type  of  the  family,  is  known  from  the  east  coast  of 
the  United  States.  Dr.  T.  H.  Bean  (Catalogue  to  the  Fishes  of  New  York,  1903) 
contends  that  the  genus  Querimana,  which  was  established  by  Jordan  &  Gilbert 
in  1883  for  certain  small  mullets  with  only  2  anal  spines  and  no  adipose  eyelid, 
represents  simply  the  young  of  Mugil,  and  that  all  the  species  of  Mugil  pass 
through  a  Querimana  stage. 

Genus  MUGIL  Limueus.    Mullets. 

In  this  genus  the  form  is  robust,  the  body  only  slightly  compressed,  the 
back  and  belly  rounded;  the  head  obtuse,  broad,  and  scaly;  the  mouth  terminal, 
the  jaws  equal,  the  lower  jaw  with  a  median  projecting  angle;  the  jaw  teeth 
short,  flexible,  and  hair-like;  the  eye  large,  with  a  conspicuous  fatty  lid  in  the 
adult  covering  part  of  the  iris;  scales  large;  anal  spines  3  (2  in  young).  The 
mullets  are  the  inost  valuable  fishes  of  the  South  Atlantic  and  Gulf  States.  In 
North  Carolina  and  Florida,  especially,  fhey  support  exceedingly  important 
fisheries.  They  go  in  vast  schools  along  the  ocean  shores,  in  bays,  and  in  estu- 
aries, and  feed  chiefly  on  minute  animal  matter  extracted  from  the  mud.  Of 
the  10  or  12  American  species,  2  range  along  our  Atlantic  coast;  these,  while 
quite  similar,  may  be  thus  distinguished: 

t.  Soft  dorsal  and  anal  fins  scaroely  scaly;  scales  in  lateral  series  about  41  or  42;  anal  rays  ni,8; 
sides  and  back  marked  with  distinct  dark  lengthwise  stripes  along  the  rows  of  scsales. 

cephalus. 
it.  Soft  dorsal  and  anal  fins  very  scaly;  scales  in  lateral  series  about  38  or  39;  anal  rays  iii,9; 
sides  and  back  not  marked  with  diark  stripes  (these  sometimes  evident  after  death). 

curema. 

The  annual  yield  of  these  2  fishes  in  North  Carolina  in  the  past  25  years  has 
not  fallen  below  2,500,000  pounds,  and  in  the  last  year  for  which  statistics  are 
available  was  more  than  double  that  amount.  The  product  during  5  years  as 
determined  by  the  U.  S.  Bureau  of  Fisheries  was  as  follows: 


TEARS. 


1880 
1889 
1890 
1897 
1902 


POUNDS  FRESH 
AND   SALTED. 


• 


3,368,000 
3,053,305 
3,585,980 
3,409,525 
6,705,490 


VALUE. 

$80,500 
85,085 
97,408 
90,338 

187,643 
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Mullets  are  caught  in  every  county  bordering  on  salt  water,  the  bulk  of 
the  yield  coming  from  Brunswick,  New  Hanover,  Pender,  Onslow,  Carteret, 
Pamlieo  and  Dare  counties.     Qdugil,  mullet.) 

155.  UUaiL  OEPHALUS  LimuBUS. 
"Uull«t":  "Jumping  ICuUflt";  Striped  UuUet. 

MiiaU  ctphiliu  liynsiu.  SyitsinB  NMuib.  ed.  x,  31S.  1758:  Europn.    Jordan.  1880.  Z7l  Beaufort.      Jenkuu, 
1887.  87:  Betutort.     Jordu  A  Evsimann,  18M,  8n.pl.  ootvi.  fia.  343.     Liatoti.  19D5,  361;  Beautort. 
AfuinJ  liiuo'TM.  Yarrow.  1877.  212;  Beaufort. 
tfuTit  plumun',  JorJau  »c  Gilbert,  ISTfl,  381:  Beaufort, 
fQmrinunasvmtuJonlui  A  Gilbert,  Prooeedinoi  U.S.  National  Uiuaum.laM.  36;  Key  Wait.     JenluDi,  1885, 

11;  Baauton.    Jortlan,  18Sa.  27:  Beaufort.     Jenkiiu,  1887,  ST;  Beaufort  Harbor.     Snuth,  18B3a.  102, 

195,  199;  Paaquotaok  River,  EdentoQ  Bay,  and  Roanoke  River. 

DiAGNoais. — Form  stout,  slightly  compressed,  depth  ratJier  more  than  .25  length;  head 
about  equal  to  depth;  snout  short,  less  than  eye;  gape  short,  extending  only  (o  anterior  margin 
of  eye;  interorbital  space  wide,  convex;  scales  in  lateral  series  about  41  or  42,  in  transverae  series 
14,  about  23  scales  on  median  line  between  tip  of  finout  and  beginning  of  dorsal,  few  scales  on 
soft  dorsal  and  anal  tins;  dorsal  rays  iii+i,8  the  first  spine  about  .5  length  of  head;  soft  dorsal 
and  anal  fins  umilar,  their  margin  incised;  caudal  fin  deeply  forked;  pectorsils  rather  long, 
extending  nearly  t«  opposite  origin  of  dorsal;  longest  ventral  rays  about  equal  to  first  dorsal 
spine.  Color:  dark  greenish  or  bluish  on  back,  silvery  on  sides,  and  whitish  beneath;  a  dark 
area  on  each  scale  of  the  7  or  8  upper  rows,  forming  distinct  longitudinal  stripes;  fins  dusky, 
the  ventrals  yellowish,     {cephalut,  head.) 


Fig.  71.    Striped  Mullbt;  Jumpino  Hullst,    MvgH  eejAtdtu. 

The  striped  mullet  is  of  wide  distribution;  in  the  new  world  it  is  found 
coastwise  from  Massachusetts  to  Brazil  and  from  GaHfomia  to  Chile;  in  the  old 
world  it  inhabits  the  waters  of  southern  Europe  and  northern  Africa,  On  the 
south  Atlantic  coast  of  the  United  States  it  occurs  in  immense  numbers,  being 
one  of  the  most  abundant  food  fiahes  from  North  Carolina  southward.  It  attains 
a  length  of  2,5  feet,  but  averages  less  than  1,5  feet,  Mr,  George  N,  Ives  states 
that  the  largest  North  Carolina  mullet  seen  by  him  weighed  10  pounds. 

This  is  by  far  the  most  abundant  and  important  salt  water  fish  of  North 
Carolina,  this  state  ranking  next  to  Florida  in  the  extent  of  the  mullet  fishery. 
It  is  found  on  the  ocean  beaches  and  in  the  sounds  and  estuaries  during  a  large 
part  of  the  year,  and  is  caught  mostly  with  drag  nets,  Dr,  Yarrow  has  left  the 
following  note  on  the  fish  in  the  Beaufort  region  in  1871: 


SYSTEMATIC   CATALOGUE   OP  FISHES.  181 

This  species  is  the  most  abundant  of  the  locality,  and  affords  sustenance  and  employment 
to  thousands  of  persons  on  the  coast  of  North  Carolina.  From  the  month  of  May,  when  small- 
sized  individuals  appear,  fishing  continues  during  the  entire  sununer  with  gill  and  small  draw 
nets,  and  in  the  latter  part  of  August,  as  the  fish  commence  to  school  preparatory  to  migration, 
the  regular  seine  fishing  commences,  and  continues  frequently  imtil  November.  The  schools 
appear  to  come  from  the  northward  through  Albemarle,  Pamlico,  and  Core  sounds,  gradually 
Working  their  way  to  the  southward.  Their  departure  through  the  various  inlets  seems  to 
depend  upon  a  favorable  state  of  the  wind,  which  should  be  from  the  northward,  for  it  has  been 
noticed  frequently  that  when  the  wind  hauled,  the  schools  of  mullet  already  without  the  harbor 
have  suddenly  turned,  re-entering  the  inlet,  and  pursued  their  course  southward  through 
Bogue  Sound.  Their  movements  through  the  water  are  quite  slow,  and  a  person  without 
exertion  may  keep  pace  with  them  walking  upon  the  beach.  The  numbers  taken  are  simply 
enormous,  sometimes  as  many  as  500  barrels  being  secured  at  a  single  haul.  It  was  estimated 
by  competent  observers  that  not  less  than  12,000  barrels  of  mullet  were  captured  on  the  coast 
of  North  Carolina  Friday,  September  22, 1871.  Regarding  the  spawning  grounds  of  M.  lineattia 
considerable  uncertainty  exists.  At  the  time  of  their  arrival  at  Fort  Macon,  in  August  and 
September,  the  females  are  enormously  distended  with  roe,  some,  however,  being  more  so  than 
others  and  it  is  supposed  that  the  process  of  oviposit  takes  place  from  July  until  December, 
many  remaining  in  the  sounds  for  the  purpose.  Many  schools  of  young  mullet  have  been  seen 
in  Beaufort  harbor  during  December  and  January,  which  could  have  been  but  a  few  weeks  old. 
These  young  fishes  suffer  from  a  curious  disease,  which  is  characterised  by  the  presence  of  a 
gradually  increaBing  film  upon  the  eyes,  which  finally  destroys  the  sight,  and  myriads  perish 
from  this  cause. 

Observations  on  the  spawning  habits  of  the  mullet  in  the  vicinity  of  Beau- 
fort, conducted  in  the  years  1903-6  by  Mr.  S.  G.  Worth,  superintendent  of  the 
hatchery  at  Edenton,  indicate  that  the  species  deposits  its  eggs  during  Novem- 
ber and  December.  A  specimen  22  inches  long  and  4.75  pounds  in  weight  taken 
at  the  Mullet  Pond  fishery  on  November  20,  1903,  yielded  a  12-ounce  roe.  The 
cultivation  of  this  species  on  the  coast  of  North  Carolina  will  doubtless  soon  be 
taken  up  by  the  general  government. 

The  food  of  the  mullet  is  varied.  Twelve  fish  examined  by  Dr.  Coker  at 
Beaufort  in  June  and  July  contained  amphipods,  annelids,  small  shrimps  and 
ophiurans,  and  bivalve  moUusk  shells. 

In  winter  and  spring  there  occur  in  the  salt,  brackish,  and  fresh  waters  of  the 
Nonh  Carolina  coast  multitudes  of  small  mullet,  mostly  under  1.5  inches  long, 
with  a  dark  bluish  or  greenish  back  and  lustrous  silvery  sides  and  belly.  These 
fish  have  only  2  anal  spines,  no  adipose  eyelid,  28  to  33  scales  in  lateral  series,  and 
various  other  characters  in  which  they  differ  from  the  adult  mullet;  and  they 
have  usually  been  identified  as  the  whirligig  mullet,  Querimana  gyrans  Jordan 
&  Gilbert,  which  is  recorded  from  Massachusetts  to  Florida.  According  to 
Dr.  Bean  (op.  cit.),  however,  this  nominal  species  in  reality  represents  the 
young  stage  of  the  fan-tail  mullet  {Mv/gU  irichodon  .Poey),  the  differences 
noted  being  due  to  age.  This  author  states  that  the  third  anal  spine 
in  young  mullets  is  only  a  simple  articulated  ray  until  the  fish  reach  a 
length  of  40  to  50  mm.  (1.6  to  2.00  inches);  then  an  articulation  breaks  off,  the 
point  becomes  sharpened,  and  hard  material  is  deposited,  so  that  a  slender  but 
perfect  spine  is  formed.    The  range  of  the  adult  fan-tail  mullet  is  from  the 
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Florida  Keys  to  Brazil;  the  fish  is  abuodaot  about  Key  West,  but  is  not  known 
from  the  coast  north  of  Florida,  while  the  so-called  whirligig  mullet  is  found  from 
Key  West  to  Massachusetts,  in  salt,  brackish,  and  fresh  water.  The  present 
writer  is  inclined  to  accept  Dr.  Bean's  general  conclusion  in  this  matter,  but 
regards  it  unfortunate  that  Querimana  gyrans  has  not  been  shown  to  be  the 
young  of  the  striped  mullet  or  the  silverside  mullet.  The  chief  obstacle  to  such 
an  identification  is  the  difference  in  the  number  of  scales  in  the  lateral  series,  and 
until  this  is  overcome  the  question  must  be  considered  unsettled. 

156.  ICUOH.  OUIIEMA  Ouvier  &  Valendeimes. 
"SilyeiBlde  Uullet";  "Mullat";  WMte  Uullet;  Blue-baok  Mullet. 

Uuoii  eurema  Cuvisr  A  Vuleadeimai,  Hiitcare  Natunlle  du  Poinoiu.  zl,  87, 133S;  Bisal;  Uftrtiniquei  Cubs. 
Jordui.  1886.  27;  Bnufort.     Jsnkiiu,  1SS7.  87;   B«uifort.     Jordu  A  Evarmum,  ISM,  813.  pL  mxvi, 
'  &g.  344.     UntoD,  leOG,  300;  Beaufort. 

Muga  hntiltouu.  JonUn  t  OillMrt,  1870,  381;  Beaufort. 

DuQNOBtB.^Fonn  aiiliilar  to  that  of  MugU  eephalui,  the  depth  about  equal  to  length  of 
head  and  contained  about  4  limea  in  total  length;  snout  .2  length  of  head;  interorbital  apace 
.5  length  of  head;  ecales  in  lateral  seriee  about  38,  in  tranaverse  aeries  12,  about  22  between  tip 
of  snout  and  origin  of  dorsal;  soft  dorsal  and  anal  thickly  scaled;  dorsal  rays  iv  +  i,8,  the 
longest  spine  more  than  half  length  of  head,  the  margia  of  soft  dorsal  incised;  anal  fin  similar 
to  and  opposite  soft  dorsal,  the  rays  iii,9;  caudal  deeply  forked;  pectorals  reaching  about  .75 
distance  to  spinous  dorsaj-  Color:  dark  greenish  or  bluish  above,  silvery  on  sides,  white 
beneath;  no  dark  streaks  along  sides  in  life;  two  yellow  blotches  on  side  of  head;  a  small  dark 
blotch  at  pectoral  base;  fins  mostly  pale,  with  small  dark  spots;  caudal  yellowish  at  base,  with 
a  black  margin;  anal  and  yen  trals  yellowish.  (,curema,&  Portuguese  name  for  this  or  a  similar 
fish.) 

//, 


Fig.  72.    Whits  Mullet.    Mutfi 


The  range  of  the  white  mullet  is  from  Cape  Cod  to  Brazil,  and  also  extends 
to  the  west  coast  of  America.  It  is  an  abundant  species  on  our  South  Atlantic 
coast,  but  is  less  numerous  than  the  jumping  mullet,  with  which  it  associates. 
At  Beaufort  it  is  called  "silverside  mullet".  The  usual  length  is  about  one  foot. 
The  habits  of  the  two  fish  are  quite  similar,  and  much  that  is  said  of  the  jumping 
mullet  applies  also  to  this  species.  As  a  general  thing  this  fish  is  not  distin- 
guished by  the  local  fishermen. 


STSTaUATIC  CATALOGUB  OF   riSBBS  183 

Family  SPHYR^NID^.     The  Barracudas. 

The  barracudas  are  elongated  pike-like  fishes,  more  or  less  circular  in  cross 
section,  with  very  long,  pointed  head  and  large  mouth  armed  with  formidable 
teeth.  Lower  jaw  the  longer;  upper  jaw  not  protractile,  its  margin  formed  by 
the  premaxillaries;  maxillariea  broad;  teeth  of  unequal  sise  on  jaws  and  palatines, 
a  single  large  canine  at  tip  of  lower  jaw;  gill-openings  wide,  gilUmembranes  not 
connected  and  free  from  isthmus,  gill-arches  4,  gill-rakers  short  or  rudimentary, 
pseudobrancIuEe  large,  branchiostegals  7;  no  spines  on  opercular  bones;  air- 
bladder  large,  divided  anteriorly;  pyloric  cceca  numerous;  lateral  line  well 
developed,  straight;  scales  small,  cycloid,  the  head  scaly  on  top  and  sides;  2  dor- 
sal fins  widely  separated,  first  dorsal  with  5  strong  spines;  second  doisal  and  anal 
similar,  opposite,  and  rather  short;  caudal  widely  forked;  pectorals  short, 
attached  low  on  side;  ventrals  abdominal,  under  first  dorsal.  The  barracudas 
inhabit  the  warm  seas;  some  of  them  attain  a  large  size  (6feet  or  more);iDSome 
countries  they  are  food  fishes  of  some  importance.  They  are  powerful,  active 
fishes,  carnivorous,  and  voracious.  A  score  or  more  of  species  are  known,  all 
belon^ng  in  one  genus. 

G«niu  SPHYRXHA  Bloch  &  Sclmeider.    Barracudas. 

Only  one  small  species  is  known  from  North  Carolina,  but  two  others  may 
occur  as  stragglers;  these  are  the  great  barracuda,  Sphyrcena  barracuda,  which 
ranges  from  Brazil  to  Pensacola,  Charleston,  and  Bermuda,  and  has  occasionally 
wandered  to  Massachusetts,  and  the  guaguanche,  Sphyra:na  gvachancko,  which 
inhabits  the  West  Indies,  but  has  been  noted  in  southern  Massachusetts  in  at 
least  two  instances.     {Sphyrwna,  hammer-fish.) 

157.  SPHYILENA  B0REAT.I3  DeKay. 
Barracuda. 

fiphvnnu  bartali*  DsKay,  New  York  Fsuu.  FlshM,  37,  pL  60,  fie.  190. 1S*2;  New  York.  Yurow,  1877,  212; 
Cms  Lookout.  Jordan.  IgSS.  27;  B«uifort.  Jordan  A  Evsmunn,  IROa,  82S:  Caps  Cod  to  Capt  Fear, 
liutoo,  1906, 3S1;  Bwufort. 

Jordan  A  Qilbut.  187S.  3S1 :  Beaufort  harbor. 


Fig.  73.    Barracuda.    Spkyrmna  borealit. 


DtAOKOsie. — Body  slender,  subterete,  depth  about  .13  total  length;  head  large,  .33  in 
IoIaI  length;  maxillary  rather  small,  not  extending  aa  far  as  orbit;  lower  jaw  with  a  fleshy  tip; 
premaxillary  teeth  small,  about  40  in  number,  2  pairs  in  Front  large  and  canine;  the  anterior 
teeth  Bmallest  and  directed  downward,  the  posterior  directed  downward  and  backward;  about 
10  teeth  in  lower  jaw;  anterior  .palatine  teeth  larger  than  premaxillary,  wide-set;  posterior 
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teeth  small  and  close-set;  eye  small,  a  little  wider  than  interorbital  space,  interorbital  area 
slightly  convex,  with  a  shallow  median  groove  divided  by  a  ridge;  scales  in  lateral  series  115 
to  130;  cheeks,  operdes,  and  top  of  head  scaly;  dorsal  rays  v+9,  the  distance  between  the  fins 
a  little  less  than  .2  total  length  of  fish;  anal  rays  i,9.  Color:  dark  greenish  above,  silvery 
below;  the  yoimg  marked  with  dark  transverse  blotches,     (borealis,  northern.) 

North  Carolina  appears  to  be  the  southern  limit  of  the  range  of  this  species, 
which  is  the  common  barracuda  of  the  Middle  Atlantic  coast  of  the  United 
States.  The  species  is  small ,  rarely  exceeding  a  foot  in  length.  Yarrow  reported 
it  as  "uncommon,  a  few  taken  occasionally  near  Cape  Lookout".  The  young 
are  at  times  not  uncommon  in  the  harbor  of  Beaufort;  in  July,  1902,  many 
examples  1.5  to  3  inches  long  were  taken,  and  in  July,  1903,  7- inch  specimens, 
mostly  on  Bird  Shoal. 

The  barracuda  is  an  active,  voracious  species,  subsisting  largely  on  small 
fishes — silversides  at  Beaufort.  It  is,  however,  not  a  hardy  species,  and  dies 
very  quickly  after  being  caught  in  a  seine,  so  that  it  is  difficult  to  carry  specimens 
to  the  aquarium. 

Family  MULLIDiE.    The  Goat-fishes  or  Surmullets. 

These  fishes  have  a  head  that  suggests  that  of  a  goat,  the  principal  point  of 
resemblance  being  2  large  barbels  on  the  throat.  They  are  marine  fishes  of 
rather  small  size,  some  of  them  gaily  colored,  found  primarily  in  the  tropics  but 
occasionally  well  to  the  north.  Body  elongate,  somewhat  compressed,  back 
arched;  upper  profile  of  head  strongly  curved;  mouth  small,  terminal;  premax- 
illaries  slightly  protractile;  maxillaries  rather  broad  and  partly  concealed  by  the 
preorbitals;  lower  jaw  small,  with  2  long  barbels  attached  just  behind  the  sym- 
phisis; teeth  small,  variously  placed  on  jaws,  vomer,  and  palatines;  eyes  rather 
large  and  placed  high  on  side  of  head;  branchiostegals  4;  pseudobranchise  present; 
opercular  margin  smooth  or  with  a  single  broad  spine;  peropercle  smooth  or 
somewhat  serrate;  scales  large,  slightly  ctenoid,  largest  on  head;  lateral  line 
complete;  pyloric  coeca  numerous;  air-bladder  simple  if  present;  2  dorsa'.  fins, 
widely  separated,  short,  the  anterior  with  6  to  8  rather  high  spines  depressible  in 
a  groove;  anal  fin  similar  to  second  dorsal;  ventrals  attached  below  pectorals. 
The  American  species  number  8  or  10  and  belong  to  3  genera,  of  which  only  one 
has  a  place  in  the  state  fauna,  although  another,  Mulliis  auratus  Jordan  & 
Gilbert,  ranges  as  far  northward  as  Cape  Cod  and  may  sometime  be  detected 

here. 

Genus  IJPENEUS  Cuvier.    Goat-fishes. 

This,  the  most  numerous  genus  of  MuUidce  in  our  waters,  is  distinguished  by 
having  one  or  two  series  of  strong  teeth  on  both  jaws  but  none  on  the  vomer  and 
palatines;  a  narrow  concave  interorbital  space;  a  short,  deep  opercle  with  a 
posterior  spine;  long  and  numerous  gill-rakers;  first  dorsal  placed  near  head,  with 
7  or  8  spines;  anal  with  2  spines  and  a  few  soft  rays;  caudal  forked.  Several  of 
the  West  Indian  and  Floridan  species  are  valuable  food  fishes.  (JJ'peneus,  an 
ancient  Greek  name  for  some  undetermined  fish.) 
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158.  UPENEUS  MA0ULATU8  (Blooh). 
Qoat-fista.. 


DtAQNOSiB.— Bixly  moderately  elongate,  depth  rather  leaa  th&n  .25  length,  back  strongly 
curved;  length  of  head  slightly  leaa  than  depth  of  body,  upper  profile  very  steep;  mouth  hori- 
sontal;  upper  jaw  not  extending  as  far  ae  orbit;  teeth  coarse;  those  in  upper  jaw  in  a  single 
series  or  an  incomplete  double  Beries;  teeth  in  lower  jaw  in  one  seriesi  eye  large,  .25  length  of 
head  and  .5  length  of  snout;  bartwls  slender,  .75  length  of  head;  gill-rakers  on  Brat  arch  30, 
the  longest  about  .5  eye;  lateral  line  high,  folIowiDg  arch  of  back;  scales  in  lateral  aeries  about 
30;  dorsal  rays  vii  or  VlU  +  t^,  the  longest  spine  (second)  .66  length  of  head;  anal  rays  ii,S; 
longest  dorsal  and  anal  soft  rays  a  little  shorter,  pectorals  and  ventrala  a  httle  longer,  than 
longest  dorsal  spine.  Color:  bright  red  above,  yellow  on  sides,  greenish  below;  3  or  4  dark 
red  blotches  on  sides,  one  over  opercular  spine,  one  under  each  dorsal  fin,  and  one  behind  dorsal; 
scales  on  aides  with  a  small  blue  spot  on  base,  the  spots  forming  longitudinal  lines;  sides  of 
head  with  blue  streaks;  first  dorsal  mostly  pale  blue,  with  some  red  and  yellow  areas;  anal  pale 
red;  caudal  blue,  with  some  yellow  and  red  on  base;  pectorals  mostly  yellow,  with  red  oa  rays; 
ventrals  pale  blue,  with  red  and  yellow  lines  on  ant«rior  part;  barbels  yellow,  with  pink  base; 
under  dde  of  head  pink,    (macujotus,  spotted.) 


Fig.  74.    GoAis-nsH.     Upeneua  maeulalut. 

The  red  or  spotted  goat-fish  is  common  in  the  West  Indies,  but  north  of 
Florida  is  only  a  straggler  and  has  rarely  been  taken.  One  specimen,  3  inches 
long,  was  taken  at  Bird  Shoal  in  Beaufort  Harbor  July  19,  1902.  The  species 
attains  a  length  of  about  a  foot,  and  is  a  food  fish  of  some  importance  in  the 
tropics.     In  Porto  Rico  it  is  extensively  eaten  and  highly  esteemed. 

Family  SCOMBRID^.  The  Mackerels. 
The  mackerels  are  fishes  of  the  high  seas,  with  compact,  fusiform  bodies 
adapted  for  rapid  movement.  They  swim  more  or  less  in  schools,  some  of  which 
are  of  immense  size.  Most  of  the  species  are  of  wide  distribution.  The  family 
includes  species  that  are  among  the  most  important  food  fishes  of  the  new  and  old 
worlds.  The  family  characters  are  a  rather  elongate  body,  cylindrical  or 
slightly  compressed;  a  conic  head;  large  mouth  with  large  or  small  sharp  teeth  in 
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jaws;  unarmed  opercle;  wide  gill-openings;  gill-membranes  unconnected,  and 
free  from  the  isthmus;  long  gill-rakers;  large  pseudobranchisB;  4  gill-arches; 
7  branchlostegals;  2  dorsal  fins,  the  anterior  of  weak  spines,  the  posterior  like  the 
anal;  posterior  ra3rs  of  dorsal  and  anal  fins  separated  and  known  as  finlets;  caudal 
peduncle  slender  and  keeled;  caudal  fin  large  and  forked;  stomach  sac-shaped, 
with  numerous  cceca;  air-bladder  small  or  absent;  color  usually  blue  above,  with 
metallic  sheen.  Eight  genera  and  15  species  are  represented  in  American  waters; 
and  of  these  6  genera  and  8  species  are  known  from  North  CaroUna.  Doubtless 
other  wide-ranging  species  have  from  time  to  time  been  taken  on  the  North 
Carolina  coast  and  may  be  looked  for  again.  The  common  mackerel  (Scomber 
acombrus)  of  the  Middle  Atlantic  and  New  England  coast,  the  most  valuable 
member  of  the  family  in  American  waters  and  also  in  the  world,  is  first  met  with 
in  spring  off  Cape  Hatteras,  but  is  not  common  in  the  inshore  waters. 

Key  to  the  North  CaroUna  genera  of  mackerels. 

i.  Caudal  pedunde  with  a  median  keel  on  each  side,  with  a  smaller  keel  above  and  below  this, 
a.  Body  without  scales,  except  on  lateral  line  and  corselet. 

b.  Dorsal  fins  separated  by  more  than  half  length  of  head;  dorsal  spines  10;  teeth  on 

vomer,  none  on  palate  bones   Axtxis. 

66.  Dorsal  fins  separated  by  a  space  less  than  .2  length  of  head;  dorsal  spines  15;  teeth 

on  palate  bones,  none  on  vomer Gymnosarda. 

aa.  Body  entirely  covered  with  small  scales. 

c.  Jaw  teeth  slender;  gill-rakers  numerous;  pectoral  fins  placed  low. 

d.  Vomer  and  pamte  bones  with  villiform  teeth;  b<>cly  robust,  size  very  large. 

Thtjnnus. 
dd.  Vomer  without  teeth;  palate  bones  with  a  single  row  of  strong  conic  teeth;  body 

elongate,  size  small Sarda. 

cc.  Jaw  teeth  strong,  triangular  or  knife-like;  gill-rakers  few;  pectoral  fins  inserted  near 

level  of  eyes Scomberomorub. 

it.  Caudal  pedimcle  without  median  lateral  keels Scomber. 

Genus  AUXIS  Cuvier.    Frigate  Mackerels. 

Small  scombrids,  intermediate  in  form  between  the  common  mackerel  and 
bonito,  with  elongate,  plump  body,  destitute  of  scales  except  along  lateral  line 
and  in  region  of  pectoral  and  ventral  fins;  small  mouth,  very  small  jaw  teeth 
mostly  in  single  series,  short  snout;  slender,  depressed  peduncle  with  strong 
lateral  keel;  small  fins,  the  second  dorsal  and  anal  especially  so;  long  and  num- 
erous gill-rakers.  The  single  species  is  pelagic,  swims  in  large  schools,  and  is  very 
erratic  in  its  movements.     {Aiixis,  ancient  Greek  name  for  the  young  tunny.) 

159.   AUXIS  THAZARD  (Lac^p^de). 
"Bonlto";  Frigate  Mackerel. 

Scomber  thazard  Lao^de,  Histoire  Naturelle  dee  Pmaaons,  iii,  9, 1802;  coast  of  New  Guinea. 
Auxis  ihagard,  Jordan  A  Evermann,  1896, 867,  pi.  cxxxiii.  fig.  365. 

DiAONOBis. — Body  very  slightly  compressed,  its  depth  a  little  less  than  .25  total  length; 
head  .25  length,  the  snout  conic;  maxillary  bone  beneath  the  preorbital  and  almost  concealed 
by  it;  eye  .2  length  of  head,  equal  to  snout;  gill-rakers  on  lower  limb  of  first  arch  about  33: 
dorsal  fins  separated  by  a  space  nearly  equal  to  length  of  head,  the  rays  x  +  12,  with  7  or  8 
finlets;  anal  rays  13,  with  7  or  8  finlets.  Ck>lor:  back  blue  with  darker  vermiculations;  sides 
and  below  silvery  white,  (thatard,  from  the  French  taesard,  a  name  given  to  fiishes  like 
the  Spanish  mackerel.) 
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This  species  tohabits  all  the  warm  seas.  It  was  not  observed  in  United 
States  waters  until  18S0,  when  it  came  in  countless  numbers  to  the  southern 
New  England  coast.  It  has  since  been  reported  from  time  to  time  at  various 
points  on  our  Atlantic  coast.  Two  long-established  and  well-informed  fish 
dealers  at  Beaufort  report  that  this  species  occurs  there  as  a  straggler,  and  is  not 


Fig.  75.    Friqate  Mackerel. 


distinguished  by  fiahermen  from  the  related  species  locally  called  "  bonito  ".  The 
frigate  mackerel  reaches  a  weight  of  3  or  4  pounds,  probably  averaging  only  2 
pounds;  and  ia  of  very  inferior  quality  as  food.  The  posterior  muscles  are  white, 
but  those  near  the  head  are  black  and  rank. 

0«niu  GYHHOSARDA  GUL  Little  Tuimies. 
Large  oceanic  fishes,  with  robust  form,  destitute  of  scales  except  about 
pectorals,  ventrals,  and  spinous  dorsal;  with  dorsal  fina  close  together,  the 
anterior  with  15  or  16  spines;  and  with  no  teeth  on  vomer.  Of  the  2  species 
occasionally  found  on  our  coasts,  only  I  is  known  from  North  Carolina,  but  the 
other  (Gymnosarda  pelamia,  the  oceanic  bonito)  is  likely  to  be  taken  any  season. 
(.Gtfmnosarda,  naked  bonito.) 

ISO.  OTUNOSARDA  ALLETERATA  (Rafinesque). 
"Bonito";  "Bolter";  Little  Tunny. 

Scambr  aOiltraluM  Raflnaiqlla.  Cunttari  di  iilcuiii  DUovi  (easri  s  nuovi  spcds  di  uiimBli  •  lUAnW  delln  Sicilia. 

4a.  ISIO:  Paiarmo. 
Oipmoiarda  aOtltnla,  Jordan  1  GTsmuim,  1890, 809,  pi.  oxcdv.  &c.  36<I . 

DuoNOsis. — Body  stout,  fusiform,  tho  depth  .25  length;  head  contained  3.75  timea  in 
length;  eye  aroall,  .16  to  .2  length  of  head,  about  .5  length  of  snout;  dorsal  rays  xv  or  xvi  +  12, 
wjth-8  finlets;  anal  rays  12,  with  7  finleta;  pectorals  about  .5  length  of  head.  Color:  back 
blue,  with  wavy,  obhque  dark  stripes;  sides  and  belly  silvery ;  5  round  black  spots,  size  of  pupil, 
lielow  pectoral  fin.     {aiieterala,  an  Italian  name  for  this  fish.) 


The  little  tunny  has  at  times  been  seen  in  abundance  in  southern  Massachu- 
setts and  elsewhere  on  our  east  coast,  going  in  large  schools.  It  is  very  irregular 
in  its  appearance,  and  may  not  be  recorded  during  several  years.  Dr.  Coker 
reports  that  this  fish  is  known  to  the  Beaufort  fishermen  as  "bonito"  or,  some- 
times, "bolter". 
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Although  eateo  in  Bermuda,  southern  Europe,  and  other  places,  it  ia  not 
highly  regarded  in  the  United  States,  and  is  seldom  sent  to  market.  Its  usual 
weight  is  30  to  40  pounds.     It  has  been  observed  at  times  in  numbers  in  the 


Fig.  76.    LnTLE  Tdnnt.    Qymnoaarda  ^^OtUrata. 

ocean  off  Roanoke  Island,  and  is  known  to  the  fishermen  of  that  section  aa 
"bonito";  those  taken  have  weighed  15  to  30  pounds.  The  fish  is  not  regarded 
with  any  favor  as  food  in  North  Carolina. 

Geniu  TUUnnUS  Soutb.  Orrat  TunniM,  oc  Albaeoret. 
This  genus  has  as  its  only  member  an  immense  pelagic  species,  the  largest 
of  the  family,  having  a  stout,  scaled  body,  with  well  developed  corselet;  large 
mouth,  small  conical  teeth  in  a  single  aeries  on  jaws  and  bands  of  minute  teeth  on 
roof  of  mouth;  dorsal  fins  very  close  together,  the  anterior  with  12  to  15  spines; 
dorsal  and  anal  finlets  about  9.     {Thunnita,  tunny.) 

Ifll.  TKUNNUS  THYNNU8  (Littiueua). 
Tunny;  Horse  Mackerel;  Albaoore. 

Semnbtt  Aipmu  limuaiu.  SyManii  NbEuts,  ed.  i,  297. 176S:  Eun^ie. 

Ortvrau  Mcuwli-i{sr*alt(.>Yunnr,  1ST7,  307;  Baaufort. 

Oreymit  UuruM,  Jordan  A  Qilbart,  1870,  37S;  Beaufort.     Jsnkiiu,  IS8T.  88:  Baautort.* 

Tkuamu  thyiuaa,  Jordan  A  EvsnnJOD.  IfKW,  S70 

DiAONoeiB. — Body  cylindHc&l,  the  depth  .25  length;  bead  large,  contained  3.75  times  in 
total  length;  mouth  la^e,  the  maxillary  extending  as  far  back  as  pupil; eye  mnall,  .16  length 
of  head;  dora&I  and  anal  fins  short  and  falcate;  dorsal  rays  xii  to  xv  +  13,  with  8  to  10  finleta; 
anal  rays  12,  with  8  to  10  finlets;  ventrals  longer  than  anal;  pectorals  short.  Color;  dark 
blue  above,  grayish  below  with  silvery  blotches,  (fhynnni,  a  classical  name  for  this  fish, 
whence  tunny,  tuna,  etc.) 

This  magnificent  species  is  found  in  warm  and  temperate  regions  of  the 
globe,  and  is  not  rare  on  our  coasts.  It  reaches  a  weight  of  1,500  pounds  or 
more  and  a  length  of  10  feet  or  upwards.  It  is  a  first-ctaas  food  fish,  and  supports 
important  fisheries  in  southern  Europe,  but  has  been  regarded  with  little  favor 
in  the  United  States.  It  is  caught  chiefly  in  pound  nets,  and  is  usually  thrown 
away.  It  feeds  on  menhaden  and  other  school  fishes,  and  is  exceedigly  voracious 
and  destruotive. 
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From  the  account  of  this  fish  at  Beaufort  as  given  by  Yarrow,  it  is  evident 
that  he  had  some  other  species  in  mind.  Jordan  &,  Gilbert  frequently  heard  of 
the  tunny,  but  did  not  see  it;  Jenkins,  however,  saw  two  specimens  there  in  1885. 

Genus  SARDA  Cuvier.    Bonitoes. 

Moderate-sized,  very  active,  pelagic  fishes,  swimming  in  large  schools  and 
often  coming  inshore  in  pursuit  of  food.  The  elongate  body  is  covered  with 
scales,  which  in  the  pectoral  region  are  modified  and  form  a  corselet;  the  caudal 
pedimcle  is  very  slender  and  strongly  keeled;  the  jaws  contain  strong,  conical 
teeth,  and  the  palate  bones  have  similar  tpeth;  the  gill-rakers  are  long  and  stout; 
the  dorsal  fins  are  separated  only  by  a  short  notch;  the  anterior  dorsal  has  18  to 
22  spines;  the  dorsal  finlets  number  8  or  9  and  the  anal  usually  less.  Two 
American  species,  one  on  each  coast.  {Sarda,  the  ancient  Greek  and  Latin  name 
for  the  fish,  from  the  island  of  Sardinia.) 

163.  SARDA  SARDA  (Bloch). 
"Bonito". 

Scomber  tarda  Blooh*  Icbthyologie,  z,  36,  pi.  384, 1707;  Europe. 
Sarda  pdamy».  Yarrow,  1877.  207;  Shaokleford  Banks. 
Sarda  tarda,  Jordan  A  Evermann,  1800, 872. 

Diagnosis. — ^Body  slightly  compressed,  depth  .25  length;  head  contained  3.75  times  in 
length;  mouth  large,  maxillary  extending  beyond  eye  and  not  concealed  by  preorbital;  about 
30  teeth  in  each  jaw;  corselet  small,  not  extending  beyond  pectorals;  lateral  line  wavy;  gill- 
rakers  11  or  12  on  lower  arm  of  first  arch;  dorsal  rays  xxi  or  xxii+13,  with  8  finlets,  the 
spines  becoming  gradually  shorter  from  front  to  back;  anal  rays  14,  with  7  finlets.  Color: 
steel  blue  above,  with  numerous  parallel,  oblique  black  stripes  which  form  v's  on  back;  sides 
and  below  silvery  white,     (sarday  an  ancient  name  for  the  bonito,  from  the  island  of  Sardinia.) 

The  bonito  is  one  of  the  best  known  species  of  the  mackerel  family  in  our 
waters,  being  abundant  in  summer  on  the  Atlantic  coast  from  Massachusetts 
southward.  It  is  taken  in  large  numbers  in  pound  nets  and  other  nets,  and  may 
also  be  caught  by  trolling  with  blue-fish  tackle.  A  weight  of  12  pounds  is 
attained,  but  the  average  does  not  exceed  4  or  5.  When  seen  in  the  water  the 
bonito  may  be  readily  recognized  by  its  back  being  strikingly  marked  by  a  series 
of  black  v's  pointed  forward. 

At  Beaufort  this  fish  is  known  to  most  of  the  fishermen  as  "bonito",  but  it 
is  not  caught  in  noteworthy  numbers.  Yarrow  noted  that  it  was  "tolerably- 
abundant  near  Shackleford  banks".  Goode  (1884)  notes  that  the  fish  is  occa- 
sionally observed  off  Cape  Hatteras. 

Although  the  bonito  does  not  rank  high  as  a  food  fish  in  our  markets,  it  is 
really  an  excellent  fish  when  eaten  soon  after  capture.  From  abundant  personal 
experience,  the  present  writer  endorses  the  following  opinion  of  Professor  Goode: 

Tested  side  by  side  with  the  blue-fish,  at  the  same  table,  the  bonito  seems  not  mucli 
inferior,  though  the  flesh  is  somewhat  softer  and  more  perishable.  The  bonito  may  be  ranked 
among  the  many  excellent  food  fishes  of  our  coast,  and,  in  any  other  country  not  so  abundantly 
supplied  with  finely-flavored  fishes,  it  would  be  considered  of  the  highest  value.     Its  vitality 
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IB  SO  great  and  its  supply  of  blood  so  abundant  that  unless  bled  immediately  after  capture  the 
flesh,  especially  in  warm  weather,  is  apt  to  deteriorate, 

Statistics  of  the  North  Carolina  fisheries  show  a  catch  of  only  a  few  thousand 
pounds  of  "bonito"  annually,  mostly  in  the  gill-net  fishery  of  Carteret  County, 
and  this  small  quantity  probably  includes  1  or  2  other  species  besides  Sarda 
sarda.    The  price  received  by  the  fishermen  is  only  1  or  1.5  cents  a  pound. 

Genus  SCOMBEROMORUS  Lac^pMe.    Spanish  Mackerels,  Ceroes,  etc. 

These  are  among  the  most  graceful,  most  beautiful,  and  most  valuable  of 
the  mackerels.  Some  species  enter  our  bays  and  estuaries,  others  remain  at  sea. 
The  form  is  very  elongate  and  considerably  compressed,  the  body  being  entirely 
covered  with  rudimentary  scales  not  forming  a  corselet;  the  head  is  short  and 
pointed;  the  mouth  is  large,  with  strong  knife-like  teeth  in  jaws  and  with  villi- 
form  teeth  on  vomer  and  palate  bones;  there  is  a  single  keel  on  the  caudal  pe- 
duncle; the  gill-rakers  are  few  in  number;  the  dorsal  fins  are  almost  continuous, 
the  anterior  low  and  containing  14  to  18  feeble  spines;  the  soft  dorsal  and  anal 
are  similar  and  are  followed  by  7  to  10  finlets.  Of  the  5  American  species, 
3  occur  on  the  Atlantic  coast  and  are  known  from  North  Carolina. 

Key  to  the  North  Carolina  species  of  Soomberomorua, 

i.  Origin  of  soft  dorsal  fin  in  advance  of  anal  fin;  24  to  32  teeth  in  each  jaw.  .macvlatue. 
ti.  Chigin  of  soft  dorsal  fin  over  origin  oi  anal  fin. 

a.  Depth  more  than  .2  length;  about  40  teeth  in  each  jaw regalis, 

aa.  Depth  about  .16  length;  about  30  teeth  in  each  jaw cavaUa. 

(Scomberomorus,  near  Scomber,) 

163.  SCOMBEROMORUS  MAOULATUS  (Mitchill). 

"Spanish  Mackerel". 

Seomber  maeulahit  Mitchill.  TransaciionB  Literary  and  Philosophical  Society  of  New  York,  i.  1815,  426:     New 

York. 
Cybium  maeulatum.  Yarrow,  1877,  208;  Beaufort.  Shackleford  Banks.  Gape  Lookout.    Jordan  A  Gilbert.  1879, 

375;  Beaufort;  Albemarle  Sound  (f ). 
Scomberomorua  tnaeulatua,  Jordan,  1886.  27;  Beaufort.     Jenkins.  1887.  88;   Beaufort.     Jordan  &  Evermann, 

1896. 874.  pi.  cxxxiv,  fig.  368. 

DiAONOSis. — ^Depth  contained  4.5  times  in  total  length;  head  equal  to  depth,  small, 
pointed;  profile  from  snout  to  dorsal  fin  straight;  mouth  large,  maxillary  extending  to  posterior 
edge  of  eye;  teeth  large,  sharp  and  compressed;  gill-rakers  on  first  arch,  2  above  and  11  below 
angle;  lateral  line  wavy,  with  about  175  pores;  dorsal  rays  about  xvii4- 18,  with  9  finlets;  anal 
rays  ii,17,  with  9  finlets;  soft  dorsal  inserted  in  advance  of  anal  a  distance  equal  to  diameter 
of  eye.  Color:  dark  blue  above,  silvery  below;  2  rows  of  rounded,  dull  yellow  or  yellowish 
brown  spots  on  sides  above  lateral  line,  one  row  below;  anterior  dorsal  with  white  base  and 
black  distal  portion;  soft  dorsal  yellow-tinged,  with  black  edge;  anal  white;  pectorals  black 
posteriorly,  yellow  anteriorly  with  black  border;  caudal  blackish.     (rnacuUUtUf  spotted.) 

On  the  Atlantic  coast  of  America  this  species  is  known  from  Brazil  to  Massa- 
chusets.  It  is  especially  abundant  in  the  Gulf  of  Mexico,  about  the  Flprida 
keys,  and  on  the  coast  of  the  Carolinas;  and  was  once  very  numerous  in  Chesa- 
peake Bay,  but  is  now  much  less  abundant  than  it  was  25  years  ago. 
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The  fish  attains  a  large  size,  9  or  10  pounds  being  the  normal  maximum. 
Very  exceptionally,  however,  it  becomes  larger;  and  a  few  years  ago  one  was 
found  in  the  Washington  (D.  C.)  market  from  Chesapeake  Bay  which  was  41 
inches  long  and  weighed  25  pounds;  it  was  seen  and  identified  by  Professor  B.  W. 
Evermann  and  others  from  the  United  States  Bureau  of  Fisheries. 

The  fish  doubtless  spawns  throughout  its  entire  range  on  the  United  States 
coast,  but,  as  shown  hereafter,  apparently  very  few  remain  on  the  North  Caro- 
lina coast  during  the  spawning  season.  The  lower  part  of  Chesapeake  Bay  was 
formerly  and  Is  still  a  favorite  spawning  ground.  The  eggs  are  about  1mm. 
(.04  inch)  in  diameter,  and  float  at  the  surface;  they  are  Iwd  mostly  at  night,  and 
the  hatching  period  is  about  25  hours  in  a  water  temperature  of  77*  or  78°  F. 
All  the  eggs  of  a  given  fish  do  not  ripen  at  one  time,  and  the  spawning  may  thus 
extend  over  several  weeks  during  which  several  hundred  thousand  eggs  may  be 
deposited. 


Fig.  77.    SpA^nsH  Hacexbel.    Seomheromontt  fnoeutatui. 

As  a  food  fish  the  spaniah  mackerel  is  one  of  the  choicest  species  of  our  east 
coast,  being  hwdly  surpassed  by  any  species  except  the  pompano.  Dr.  Coker 
contributes  the  following  interesting  account  of  its  economic  importance  on  the 
North  Carolina  coast: 

The  spanisb  mackerel  are,  regularly,  the  highest  priced  fi«h  of  our  waters,  the  fishermen 
not  infrequently  receiving  40  cents  each  for  them.  They  are  practically  all  shipped  to  markela 
north  of  North  Carolina,  except  that  when  not  abundant  enough  for  separate  shipment,  they 
are  put  into  boxes  of  assorted  fish  for  state  markets. 

The  mackerel  season  commences  in  Hay  and  the  best  catch  is  in  early  June;  mackerel 
contracts  used  to  clo«e  June  10,  but  now  run  somewhat  later.  Few  fish,  however,  are  caught 
after  the  middle  of  June,  and  while  all  during  the  summer  there  are  a  few  scattered  mackerel 
about,  there  is  no  fishing  again  until  fall,  when  they  reappear  in  large  numbers,  in  September, 
and  especially  October.  After  the  first  of  November  it  is  unusual  to  find  any  number  of 
mackerel. 

The  \iew  of  the  fish-shippers  as  to  the  movements  of  this  fish  is  probably  correct.  In 
the  spring  the  schook  of  mackerel  are  coming  from  the  south.  At  this  season  they  are  com- 
paratively poor  and  have  a  roe  that  is  not  quit«  ripe.  A  few  remain  here  but  the  mass  pass  on 
north,  and  somewhere  north  of  us  spawn  and  fatten.  With  the  first  'shift  of  wind"  (to  the 
north)  in  September,  the  scattered  mackerel  here  school  up  and  start  south.  They  are  suc- 
ceeded by  schools  from  farther  north,  which  are  accountable  for  the  later  Fall  catches.  Now 
they  are  without  roe  and  fat — with  an  average  weight  of  about  3  pounds,  as  opposed  to  barely 
over  2  pounds  in  the  spring.    The  largest  mackerel  caught  are  a  little  over  11  pounds. 
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The  firing  oatch  u  greater  than  that  of  the  fall,  but  this  is  doubtleM  due  to  weather  con- 
ditions. Apparent!}'  Spanish  mackerel  run  before  the  wind,  so  that,  since  all  the  fishing  is  done 
withio  a  ctHnparativeljr  short  distance  from  the  shore,  the  fish  are  not  expected  when  an  off- 
shore wind  prevails.  Thus,  a  southeast  breeie  is  quite  favorable,  while  a  northwest  breeie 
ii  moat  unfavorable  for  lishing.  To  the  ^HCvailing  aoutberiy  winds  of  the  spring  and  sununer 
is.  therefore,  to  be  attributed  the  bett4>r  eatdi  in  Uajr  and  June. 

On  the  night  and  morning  of  October  ID  and  20,  1003,  one  dealer  at  Horehead  City 
received  15,000  poimda  of  mackerel — an  unprecedented  day's  catch  for  the  fall,  though  larger 
catches  are  sometimee  made  in  the  spring.  The  number  of  mackerel  taken  varies  much  from 
year  to  year;  during  the  fall  of  1B03  it  has  been  high;  a  year  ago  there  were  not  "many,  some 
being  taken  10  mites  off  Cape  Lookout. 

The  yield  of  this  excellent  fish  in  1902  aggregated  354,085  pounds,  valued  at 
$19,948.  The  bulk  of  the  catch  came  from  the  seine  and  gill-net  fisheries 
of  Carteret,  Pamlico,  Hyde,  and  £>are  counties.  In  1897  the  product  was 
330,840  pounds,  worth  $18,017;  and  in  1890  was  91,500  pounds,  valued  at  $6,252. 

164.  SOOHBEROUORUS  REOALIS  (Bloch). 
"Oero";  Elng-fiab;  EJng  Oero;  Spotted  Oero;  Spotted  Mackerel. 

Scombtr  ragatit  Bloob,  lohthyolo^,  pi.  333. 17fl7i  ICwtiniqu*. 

CvWum  ragaU.  Yarrow,  1877. 308:  Bekufoit.    Jocdu  A  Oillwrt.  1879, 37fi:  Besufort  (after  Yarrow). 

^twrntiremorurffaM,  Jordan  A  Evernuum,  1806.979,  pL  nzxxv.  fie.  350.     Lintoo.  1905,362;  Beaufort. 

DiAONoeis. — Depth  contained  4.5  times  in  total  length;  length  of  head  slightly  greater 
than  depth;  maxillary  reaching  to  below  eve;  teeth  triangular,  compresaed;  lateral  line  descend- 
ing obliquely,  wavy  along  tail;  pectoral  fins  scaly;  dorsal  rays  about  xviii  + 15,  with  8  finlets; 
anal  rays  ii,14;  caudal  fin  less  widely  forked  than  in  8.  macviatua.  Color:  silvery,  darker  on 
back;  2  blackish  longitudinal  stripes  across  lateral  line  under  soft  dorsal,  these  broken  into 
I  spots  posteriorly;  similar  spots  in  rows  above  and  below  the  others;  spinous  dorsal 


Fig.  78.    KiNO-FiBH.    ScombtromonM  TtgclU. 


Although  the  king-fish  ranges  northward  on  our  east  coast  as  far  as  Massa- 
chusetts, it  is  not  abundant  north  of  Florida.  Its  similarity  to  the  Spanish 
mackerel  and  cero  is  such  that  the  fishermen  often  do  not  distinguish  between 
them.  Yarrow  reported  the  fish  as  not  abundant  at  Beaufort,  only  one  being 
seen  by  him,  and  Jordan,  Gilbert,  and  Jenkins  did  not  find  it  there.  It 
occurs  regularly  in  summer,  liowever,  in  company  with  Scon^ermorus  cavalla, 
but  its  relative  abundance  has  not  been  determined.  The  usual  weight  is  15  to 
35  pounds.  Its  habits  are  like  those  of  the  cero,  and  its  food  and  game  qualities 
are  similar. 
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165.  BOOMBEBOMOBUS  OAYALLA  (Ouvier). 

"Oero";  King-fish. 

Ciffnum  eavaUa  Cuvier,  Regne  Animal,  ed.  2,  ii,  200, 1820;  Brasil. 
Seomb€romaru9  eavcUla,  Jordan  A  Evennann,  1806, 876. 

Diagnosis. — ^Depth  .16  total  length;  head  .2  length;  eye  .5  length  of  snout;  maxillary 
extending  under  eye;  teeth  triangular,  compressed;  gill-rakers  short,  less  than  .33  diameter  of 
eye,  8  below  angle  of  first  arch;  lateral  line  descending  abruptly  below  soft  dorsal  fin;  dorsal 
rays  xyi+15,  anal  rays  n,15,  each  with  8  finlets.  Ck>lor:  iron  gray  above,  lighter  below; 
adults  almost  or  quite  unspotted;  young  with  dark  yellow  spots  on  sides;  no  black  blotch  on 
anterior  part  of  first  dorsal  fin.     (cavaUa,  a  Spanish  name  meaning  horse.) 

The  cero  inhabita  both  coasts  of  the  tropical  Atlantic,  extending  its  range  as 
far  northward  as  Massachusetts.  It  occurs  in  large  schools,  and  is  especially 
abundant  from  South  Carolina  to  Key  West.  It  is  a  powerful,  active  ocean 
marauder,  its  large  mouth  being  provided  with  sharp  teeth  which  work  havoc 
among  the  schools  of  small  fishes. 

Although  the  species  is  common  on  the  North  Carolina  coast,  it  has  rarely 
been  recorded  therefrom,  and  ichthyological  literature  contains  few  or  no  North 
Carolina  references.  Yarrow,  Jord^,  Gilbert,  Jenkins,  and  others  did  not  find 
the  fish  in  the  Beaufort  region,  but  it  occurs  there  at  the  same  time  as  the  Spanish 
mackerel.  May,  June,  September,  and  October  being  the  best  months  for  it.  It 
does  not,  however,  go  into  the  estuaries  and  rivers  like  the  latter,  but  remains 
outside,  although  sometimes  occurring  in  the  inlet  and  occasionally  in  the 
channels  along  Shackleford  Banks  and  Fort  Macon.  It  is  much  less  abundant 
and  less  valuable  than  the  Spanish  mackerel,  bringing  only  half  as  much  per 
pound;  and,  as  its  sharp  teeth  and  great  strength  make  it  disastrous  to  ordinary 
nets,  it  is  not  sought  by  the  market  fishermen,  who,  however,  catch  it  incident- 
ally in  drift  nets,  set  nets ,  and  purse  seines  used  for  Spanish  mackerel.  Dr. 
Coker  states  that  15  or  20  is  a  good  catch  to  a  boat  in  a  day,  but  that  on  one 
occasion  160  were  received  by  a  local  dealer  as  the  day's  catch  of  one  boat. 
Mr.  George  N.  Ives  reports  that  when  he  operated  large  seines  in  the  bight  of 
Cape  Lookout  he  sometimes  landed  1,500  to  2,000  ceroes  at  a  haul,  the  largest 
weighing  40  pounds.  At  the  present  time  many  fish  could  be  caught  there  if 
especially  strong  seines  were  used,  but  the  cero  brings  a  very  small  price  and 
is  rarely  marketed  in  the  north. 

In  the  channels  near  the  ''banks'',  ceroes  are  likely  to  be  found  among 
menhaden;  and  2  or  3  to  10  or  20  are  not  infrequently  caught  by  the  menhaden 
boats  in  schools  of  menhaden.  The  fish  thus  taken  are  eaten  on  board  the  boats, 
not  being  considered  of  sufficient  value  to  ship.  In  the  line  fishing  for  "trout" 
and  other  species,  the  cero  is  sometimes  troublesome,  and  may  then  be  readily 
caught  by  baiting  a  large  hook  on  a  stout  line  with  a  young  croaker  or  trout. 

At  Beaufort  the  cero  is  the  most  highly  prized  of  the  game  fishes,  being 
caught  by  trolling.  The  usual  weight  of  those  thus  taken  is  15  to  30  pounds, 
some  being  larger.  Dr.  Coker  has  seen  24  cero  brought  in  as  the  result  of  one 
day's  fishing,  this  being  considered  a  good  catch,  but  doubtless  this  number  has 
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at  times  been  greatly  exceeded.  Mr.  M.  B.  Claussen,  of  New  York,  who  has 
angled  much  in  the  Beaufort  region,  reports  that  a  few  years  ago  he  caught  a 
cero  there  that  weighed  54  pounds. 

Opinion  differs  at  Beaufort  as  to  the  quality  of  the  fresh  meat,  but  it  has 
not  good  keeping  qualities  and  soon  becomes  soft  even  in  ice;  as  a  salted  fish, 
however,  the  cero  is  good.  One  of  the  most  successful  of  the  anglers  who  visit 
Beaufort  is  Mr.  McLung,  of  Tennessee,  who  regards  the  cero  as  one  of  the  most 
delicious  of  sea  food  fishes  when  eaten  within  a  few  hours  after  being  caught, 
but  useless  when  shipped  home,  as  the  flesh  losses  its  fine  fiavor  and  becomes 
soft.  . 

The  cero  catch  of  North  Carolina  in  1902  was  45,380  pounds,  for  which  the 
fishermen  received  S455.  Nearly  this  entire  quantity  is  to  be  credited  to  the 
seine  fisheries  in  Carteret  County. 

0«aiu  SCOMBER  Limueus.    Common  Mackerels. 

This  genus  contains  a  few  moderate  sized,  wandering  marine  fishes  char- 
acterized by  an  elongate,  fusiform  body;  slender  caudal  peduncle  with  2  lateral 
keels  on  each  side;  wide,  weak  mouth,  with  small  teeth  on  jaws,  vomer,  and 
palatines;  maxillary  slipping  behind  preorbital;  very  small  scales;  long  and 
slender  gill-rakers;  numerous  pyloric  cceca;  small  or  deficient  air-bladder;  widely 
separated  dorsal  fins,  the  anterior  with  9  to  12  weak  spines;  5  to  9  finlets  behind 
dorsal  and  anal  fins;  rather  small  forked  caudal  fin;  and  small  pectoral  and  ven- 
trals  fins.  Two  American  species,  both  widely  distributed  and  valuable  for 
food.  (Scomber,  a  name  based  on  the  ancient  Greek  name  for  the  common 
mackerel.) 

166.  SOOMBEB  SC0HBRU8  Unnteus. 
"Round  Mackerel";  Oommon  Mackerel. 

Seombir  Ktmbnu  liniusiu.  1 
OZTxiii.  fig-  363;  & 


Fig.  79.    CouuoN  Uackxrel.    Scomber  toombnu. 


DtAQNOSis. — Depth  coatained  4.5  times  in  length;  head  somewhat  less  thui  .25  length; 
maxillary  reaching  vertical  from  ai]t«rior  edge  of  orbit;  eye  .2  length  of  head  and  .66  snout; 
snout  long  and  painted;  air-bladder  absent;  dorsal  rays  xi  4- 12;  the  fins  separated  by  a  space 
somewhat  less  than  length  of  head;  soalraye  [,U,  oppooite  and  similar  to  soft  dorsal;  5  finleta 
behind  dorsal  and  anal  fins;  caudal  Gn  deeply  forked;  pectorals  about  .5  length  of  bead;  ventrals 
shorter.  Color;  above  dark  blue,  with  numerous  transverse  wavy,  parallel  black  bars;  below 
glistening  white;  fins  dusky,  dorsals  edged  with  white,  (jtcornbrus,  ancient  Mediterraneim  name 
for  the  fish.) 
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There  are  no  definite  North  Carolina  records  for  this  species,  although  it  has 
been  frequently  cited  as  occurring  "off  Cape  Hatteras",  "as  far  south  as  Cape 
Hatteras",  etc.  As  is  well  known,  it  often  happens  that  the  first  schools  of 
mackerel  met  with  by  the  New  England  fishermen  in  spring  are  off  Cape  Hatteras, 
and  in  one  or  two  instances  the  fish  have  been  seen  off  Cape  Hatteras  in  December 
or  late  fall. 

The  writer's  recent  observations  have  shown  that  this  is  the  species  known 
to  the  fishermen  of  Cape  Lookout  and  other  North  Carolina  localities  as  "round 
mackerel".  The  fish  is  caught  in  bottom  gill  nets  at  Cape  Lookout  in  spring  and 
fall,  and  one  specimen  was  taken  there  in  the  third  week  in  April,  1904.  The 
largest  numbers  come  with  the  Spanish  mackerel  in  May.  During  summer  the 
mackerel  is  absent,  but  in  fall  it  reappears  and  at  that  time  is  sometimes  caught 
in  pound  nets  in  Pamlico  Sound  and  about  Roanoke  Island.  Mr.  George  N. 
Ives,  however,  one  of  the  very  best  informed  fish  men  in  North  Carolina,  says  he 
has  never  seen  this  fish  in  the  state  and  doubts  its  occurrence. 

Family  TRICHIURIDiE.    The  Hair-tails. 

These  fishes  frequent  the  warmer  parts  of  the  ocean  and  swim  near  the  sur- 
face. They  are  exceedingly  elongate,  with  closely  compressed  sides  and  body 
tapering  posteriorly  to  a  point.  The  bead  is  large,  with  wide  mouth,  powerful 
jaws,  and  prominent  teeth.  The  gills  are  4  in  number,  the  gill-membranes  are 
not  connected  and  are  free  from  the  isthmus.  The  body  is  destitute  of  scales, 
but  there  is  a  lateral  line.  The  air-bladder  is  present.  The  fin  development  is 
peculiar:  The  dorsal  fin  is  very  long,  and  usually  without  differentiation  of  the 
spinous  and  soft  rays,  all  of  which  are  short;  the  anal  is  likewise  long  and  very 
low;  the  caudal  is  absent;  the  pectorals  are  small;  and  the  ventrals  are  either 
absent  or  rudimentary.  The  family  is  represented  in  American  waters  by  a 
single  genus  and  species. 

Genus  TRICHIURUS  Liimaetu.    CutUss-flshes. 

Body  band-like;  head  long,  lower  jaw  strong  and  projecting;  teeth  on  jaws 
and  palatines,  those  on  jaw  of  unequal  size,  strong  and  sharp;  margin  of  maxil- 
lary partly  covered  by  preorbital;  lateral  line  decurved;  dorsal  fin  extending 
without  a  break  from  nape  to  end  of  tail;  anal  consisting  of  short,  detached 
spines  nearly  concealed  by  the  skin;  posterior  extremity  of  body  produced  as  a 
long  filament;  pectorals  very  short;  ventrals  absent.     {Trichiurus,  hair-tail.) 

167.  TRICHIURUS  LEPTURUS  Linnaeus. 
"Sword-fish";  Outlass-fish;  Scabbard-fish;  Sabre-fish;  Hair-tail. 

TridnuruB  icptortM  LimuBUs,  Systema  Naturs.  ed.  x,  246, 1758;  America.     Yarrow,  1877, 207;  Beaufort.    Jen- 
kins, 1887, 88;  Beaufort.    Jordan  A  Evermann,  1896,  889,  pi.  oxxxvii,  fi«.  375. 

Diagnosis. — Greatest  depth  of  body  about  .06  total  length;  head  pointed,  comparatively 
large,  contained  7.5  times  in  total  length;  upper  jaw  with  about  4  large  lancet-like  teeth  and 
others  smaller;  lower  jaw  with  numerous  sharp  teeth;  mandible  reaching  to  posterior  margin  of 
eye;  eye  large,  .5  length  of  snout  and  .16  length  of  head;  posterior  margin  of  opercle  forming 
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a  rather  sharp  angle;  lateral  line  beginning  opposite  upper  margin  of  eye,  drappiog  suddenly 
behind  pectoral,  aud  continued  to  tail  near  and  ODnciurent  with  belly;  doraal  r&ys  about  135, 
of  nearly  uniform  length,  the  longest  not  twice  diameter  of  eye;  anal  Bpinea  about  100,  scarcely 
evident,  the  anterior  directed  backward,  the  posterior  forward;  pectorals  short,  pcunted, 
slightly  longer  than  eye.  Color;  uniformly  glistening  silvery;  dorsal  fin  with  a  dark  margin. 
(Itpturut,  slender  tiuled.) 

This  curious  and  easily  recognised  fish  of  the  warm  seas  comes  northward 
on  our  east  coast  as  far  as  Massachusetts,  and  is  not  rare  from  Chesapeake  Bay 
southward.  It  attains  a  length  of  5  feet,  and  in  Jamaica  and  other  places  is 
eaten,  although  it  has  little  value  in  the  United  States.  On  the  North  Carolina 
coast  it  enters  all  the  inlets  and  sounds  during  summer  and  fall,  and  sometimes 
at  least  in  winter.  At  Beaufort  it  is  often  caught  in  line  fishing  at  the  inlet  and 
inside  the  harbor,  the  hooks  being  baited  with  mullet  and  sunk  to  the  bottom; 
the  fish  is  said  to  pull  very  hard  when  caught.  Many  are  taken  in  mullet  nets  as 
late  as  the  second  half  of  November,  40  to  50  being  sometimes  taken  at  one 
haul;  they  tangle  the  nets  badly,  and  are  not  liked  by  the  fishermen.  On 
December  13, 1890,  Dr.  W.  C.  Kendall  found  a  cutlasa-fish  stranded  on  the  beach 
at  Hatteras  Inlet. 


Fig.  80.    CoTLABB-nsH;  Hair-taiii.     Triehiurus  leptwvt. 


The  cutlass-fish  has  an  exceedingly  formidable  mouth,  and,  being  an  active 
swimmer,  must  be  a  terror  to  small  fishes.  Spawning  occurs  in  summer.  In 
August,  1906,  Dr.  E.  W.  Gudger  obtained  ripe  eg^  from  a  30-inch  fish  caught 
at  Beaufort.  The  ovary  is  single,  and  in  this  specimen  was  about  6.5  inches 
long. 

Family  XIPHIID.E.    The  Sword-fishes. 

This  family  contains  a  single  species  of  large  size  and  great  power,  inhabi- 
ting the  high  seas.  Body  elongate,  compact,  smooth,  and  destitute  of  scales. 
Upper  jaw  greatly  prolonged  and  forming  a  flat  sword,  the  bones  entering  into 
it  being  the  premaxillaries,  ethmoid,  and  vomer;  lower  jaw  large;  teeth  absent  in 
adult.  Gills  4,  the  laminie  of  each  united  into  a  single  plate;  gill-membranes 
separate,  not  connected  ^th  isthmus.  Intestine  long,  pyloric  cceca  numerous, 
air-bladder  large  and  simple.  Two  dorsal  fins,  the  anterior  large  and  beginning 
opposite  gill-opening,  the  posterior  very  small  and  situated  near  the  caudal;  2 
anal  fins,  the  anterior  rather  large,  the  posterior  small  and  opposite  second 
dorsal;  caudal  very  large  and  widely  forked;  pectorals  long,  narrow  and  pointed; 
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ventrals  absent;  all  the  fins  shark-like,  the  rays  developed  in  the  skin;  caudal 

peduncle  slender,  with  a  keel  on  each  side;  young  with  both  jaws  produced,  the 

dorsal  and  anal  fins  continuous,  the  head  spinous,  and  body  with  rudimentary 

scales. 

Genus  XIPHIAS  LinnaBus.     Sword-fishes. 

Characters  of  the  genus  noted  above.  (Xiphiaa,  ancient  Greek  name  for 
the  sword-fish,  from  xip?io8,  a  sword.) 

168.  XIPHIAS  QLADIUS  LinzuBUS. 
Sword-fish. 

XipKiaa  gLadiv  linnatu.  Systoma  Natura.  ed.  x,  248. 1758:  Europe.     Yarrow.  1877,  207;  off  Oape  Lookovt. 
Jeokms,  1887, 88;  Beaufort     Jordan  A  Evennann,  1806. 894. 

Diagnosis. — ^Body  very  slightly  compressed,  tapering  uniformly  from  head  to  tail,  the 
greatest  depth  (at  anterior  dorsal  fin)  contained  5.5  to  6  times  in  total  length  (to  base  of  caudal 
fin);  head  with  sword  longer  than  remainder  of  body;  snout  about  .33  total  length  to  tip  of 
caudal  lobes;  mouth  large,  the  cleft  extending  far  beyond  eye;  eye  .25  postorbital  part  of  head; 
first  dorsal  fin  very  high  and  falcate  anteriorly,  its  height  nearly  as  great  as  depth  of  body; 
dorsal  rays  40+2  to  4;  first  anal  fin  falcate  like  dorsal  but  smaller,  its  origin  about  midway 
between  pectorals  and  base  of  caudal;  anal  rays  IS  to  21 +3;  length  of  caudal  lobes  measured 
from  end  of  keel  greater  than  depth  of  body;  pectorals  placed  very  low,  their  length  about 
equal  to  that  of  first  dorsal.  Ck>lor:  lustrous  blackish  purple  above,  whitish  beneath;  the 
fins  dark  bluish;  upper  side  of  sword  purplish  blue  like  the  head,  under  side  lighter;  iris  blue. 
{giadiuSf  sword.) 

This  large  inhabitant  of  the  high  seas  is  common  off  the  entire  east  coast  of 
the  United  States,  occasionally  coming  into  the  inshore  waters.  Yarrow  did  not 
see  this  species  at  Fort  Macon,  but  received  "reliable  information  of  its  occa- 
sional appearance  off  Cape  Lookout". 

Jenkins  lists  it  as  "occasionally  reported  by  fishermen",  and  cites  Prof.  W. 
K.  Brooks  as  authority  for  the  statement.  Goode  (1884)  quotes  a  Mr.  A.  W. 
Simpson  as  reporting  that  sword-fish  have  at  times  been  seen  in  large  numbers 
off  Cape  Hatteras  in  November  and  December,  sometimes  entering  the  sounds. 

The  sword-fish  is  one  of  the  largest,  most  powerful,  and  most  dangerous 
fishes  sought  by  man.  The  average  weight  is  400  to  500  pounds,  and  the  maxi- 
mum more  than  800  pounds,  the  length  of  the  largest  being  15  feet.  On  the 
New  England  coast  there  is  an  important  fishery  for  the  sword-fish,  which  is 
killed  by  harpooning.  The  flesh  is  firm  and  palatable,  and  usually  brings  a  good 
price;  it  is  sold  in  the  form  of  steaks. 

Family  ISTIOPHORIDiE.    The  Sail-fishes  and  Spear-fishes. 

These  are  large,  pelagic  fishes,  similar  in  appearance  and  habits  to  the  much 
commoner  sword-fish  (Xiphias),  but  readily  distinguishable  therefrom  by  the 
compressed  body,  elongate  dorsal  fin,  well-developed  ventral  fins,  shorter  sword, 
complex  air-bladder,  etc.  The  body  is  elongate  and  covered  with  linear  scutes. 
The  bones  of  the  upper  jaw  are  fused  and  elongated  to  form  a  long  and  strong 
sword  or  spear.    The  mouth  is  provided  with  small  granular  teeth  on  jaws  and 


198  FISHES   OF   NORTH   CAROLINA. 

palatines.  There  are  2  anal  fiolB.  On  each  side  of  the  caudal  peduncle  are  2 
fleshy  ridges.  The  intestine  is  short  and  but  slightly  convoluted,  and  the  large 
air-bladder  has  numerous  divisions.  The  family  contains  2  genera,  which  are 
thus  distinguished: 

».  Dorsal  fin  much  higher  than  depth  of  body,  and  not  divided  in  middle;  ventral  fins  fonned 
of  2  or  3  rays IsTiopHORua. 

a.  Dorsal  fin  less  than  height  of  body,  and  separated  in  middle  by  aborted  rays;  ventral  fins 
formed  of  a  single  spine Tbtrapturus. 

Genus  ISnOPBORUS  LaclpMe.    Sail-fishes. 

Form  slender,  much  compressed,  caudal  peduncle  narrow;  skin  rough  and 
covered  with  small,  elongate  scales;  sword  flattened,  tapering  to  a  point,  its 
upper  and  lower  surfaces  rounded;  dorsal  fin  continuous,  beginning  on  head  and 
extending  nearly  to  caudal,  the  anterior  three-fourths  very  high,  the  posterior 
rays  low;  anal  fin  double,  small;  caudal  lobes  widely  flaring;  ventral  rayB  very 
long.    Several  species,  1  American.     (TstiopharuSj  sail-bearing.) 

169.  ISTIOPHORUS  NIGRICANS  (Lao^pMe). 

3ail-fish. 

Makaira  niorieonM  Lao^de.  Histoira  Nftturelle  dee  PoiaMjiia.  iy,  688, 1803;  Rochelle,  Fnnoe. 
Ialiophoru9  nigrioafUt  Jordan  k.  Evermann,  1896,  801.  pi.  cxxzii,  fig.  376. 

DiAQNOSis. — ^Depth  greatest  over  gill-opening,  .14  length  from  tip  of  sword  to  base  of  tail; 
head  (including  upper  jaw)  2.5  times  depth;  eye  smaU,  .09  to  .10  length  of  head,  midway 
between  tip  of  lower  jaw  and  gillnslit;  upper  jaw  3  times  length  of  postorbital  region;  lateral 
line  straight,  with  a  marked  arch  over  pectoral;  dorsal  rays  about  xl,7,  the  longest  spines  more 
than  twice  body  depth,  the  laist  rays  much  reduced;  anal  rays  9+7;  caudal  deeply  forked,  the 
lobes  very  slender  and  about  length  of  upper  jaw;  ventrals  long  and  pointed,  longer  than  upper 
jaw;  pectorals  .5  ventrals.  Color:  above  bluish  black,  below  pale;  dorsal  fin  bluish,  with 
numerous  roimd  black  spots;  caudal  with  black  blotches;  other  fins  dark.  (nigricariB,  becoming 
black.) 

The  sail-fish,  so  named  because  of  the.  immense  dorsal  fin,  is  not  uncommon 

in  the  West  Indies  and  about  the  Florida  Keys,  but  occurs  only  as  a  rare  straggler 

along  the  east  coast  of  the  United  States.    The  only  specimen  recorded  from 

North  Carolina  was  caught  by  a  Morehead  City  fisherman  in  the  summer  of  1884 

and  was  handled  by  Mr.  George  N.  Ives,  then  in  business  at  that  place.    The 

specimen  finally  reached  Mr.  H.  H.  Brimley,  by  whom  it  was  preserved  for  the 

State  Museum  at  Raleigh.    This  example  is  71  inches  long,  with  upper  jaw  15 

inches  long. 

Genus  TBTRAPTURUS  Rafinesqoe.    Spear-fishes. 

Body  elongate,  sides  much  compressed,  caudal  peduncle  contracted;  scales 
rudimentary  and  embedded;  dorsal  fins  separate;  the  first  beginning  over  gill-slit 
and  extending  beyond  first  anal,  with  anterior  rays  elevated  and  others  very  low, 
the  second  dorsal  small  and  opposite  second  anal;  caudal  fin  widely  forked;  ven- 
tral fins  consisting  of  a  single  slender  ray.  Two  American  and  several  old  world 
species.     {Tetra'pturua,  four-winged  tail.) 
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170.  TETRAPTURUS  ALBIDUS    Poey. 
Spear-fish;  Bill-fish. 

Tttmplurua  aOndtu  Poey,  Memorias  aobre  la  historia  natural  de  la  isla  do  Cuba,  ii,  237, 1858;  Havana.     Goode, 

1884,  357.  pi.  116. 
Tttrapturtu  imperalor^  Jordan  A  Evermann,  1896, 802. 

Diagnosis. — Greatest  depth  of  body,  under  anterior  lobe  of  dorsal  fin,  .15  total  length; 
depth  of  caudal  peduncle  .25  depth  of  body;  head  (with  upper  jaw)  about  .3  length;  eye  small, 
.25  postorbital  part  of  head;  length  of  •snout  about  twice  length  of  remainder  of  head;  dorsal 
rays  iii,35+6,  the  anterior  elevated  rays  about  .75  depth  of  body;  anal  rays  ii,8  +  6;  each 
caudal  lobe  as  long  as  upper  jaw,  the  fork  making  an  angle  of  70  to  80  degrees;  pectorals  longer 
than  ventrals  and  nearly  .5  length  of  head.  Color:  back  and  fins  dark  blue,  sides  and  below 
white;  anterior  dorsal  fin  dark-spotted.     (qUndtM,  whitened.) 

This  species,  whose  center  of  abundance  is  the  West  Indies,  occasionally 
ranges  as  far  north  as  Massachusetts.  There  is  a  single  North  Carolina  record 
which  has  been  communicated  by  Mr.  H.  H.  Brimley.  This  is  a  specimen  found 
on  the  beach  on  Bogue  Bank  in  the  summer  of  1892  by  Mr.  Thomas  C.  Harris, 
then  curator  of  the  State  Museum.  The  head  of  this  specimen  is  now  in  the 
museum;  it  is  41  inches  long,  with  upper  jaw  29  inches  long,  spear  at  tip  of  lower 
jaw  2  inches  wide  and  1.45  inches  deep,  width  of  head  between  eyes  7.25  inches, 
and  diameter  of  eye  2.5  inches.  These  dimensions  indicate  a  fish  more  than  10 
feet  long. 

The  spear-fish  sometimes  attains  a  very  large  size,  one  26  feet  long  having 
been  reported  from  the  island  of  Mauritius,  where  the  species  is  highly  esteemed 
as  food.  Like  the  sword-fish,  this  species  occasionally  attacks  vessels  without 
any  provocation,  and  may  cause  serious  leaks;  it  is  also  dangerous  to  fishermen  in 
small  boats.  It  often  floats  listlessly  at  the  surface,  but  is  also  known  to  swim 
at  a  depth  of  100  fathoms. 

Family  CARANGIDiE.    The  Cavallies,  Pompanoes,  etc. 

A  numerous  and  important  family  of  marine  fishes,  found  in  warm  and  tem- 
perate latitudes.  They  are  for  the  most  part  active  swimmers,  and  many  of  the 
species  go  in  schools.  The  carangids  differ  much  in  form,  some  being  elongate 
and  not  greatly  compressed,  while  others  are  deep  and  much  compressed.  The 
body  is  usually  covered  with  thin  cycloid  scales,  but  is  sometimes  naked;  the 
lateral  line  is  arched  anteriorly,  straight  posteriorly,  and  may  be  armed  with 
bony  plates;  the  dorsal  fins  are  more  or  less  separated,  the  spines  rather  weak  and 
depressible  in  a  groove;  the  anal  fin  is  long,  with  2  stiff  spines;  the  caudal  fin  is 
widely  forked,  the  peduncle  slender;  the  pectoral  fins  are  usually  long  and  narrow; 
the  gill-rakers  are  usually  long;  the  gill-membranes  are  free  from  the  isthmus  and 
usually  not  united;  the  air-bladder  is  present,  the  pseudobranchiae  are  large,  and 
the  pyloric  coeca  are  numerous.  There  are  about  20  American  genera,  of  which 
8  are  known  to  be  represented  in  the  state  fauna. 

Key  to  the  North  Carolina  genera  of  carangids. 

i.  Body  covered  with  linear,  embedded  scales,  giving  the  skin  a  peculiar  leathery  appearance; 

premaxillaries  not  protractile;  pectoral  fins  short  and  rounded Oligoplites. 

u.Body  either  naked  or  covered  with  small  cycloid  scales;  premaxillaries  protractile;  pectoral 
fins  either  long  and  falcate  or  short  and  pointed. 
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a.  Anal  fin  much  Bhorter  than  soft  doTSBl,  iu  base  not  longer  than  sbdomeo..  .Skbiol.^ 
Id.  Anal  fin  as  long  as  soft  dorsal,  ila  base  longer  than  abdomen. 

6.  Pectoral  fins  long  and  falcate;  maxillarjr  with  a  supplemental  bone;  lat«ral  line  usuaUy 
with  bony  plates. 
e.  Dors^  outline  more  Btrougly  curved  than  ventral  outline. 
d.  Lateral  line  with  bony  platcfl  only  on  posterior  part. 

«.  Body  elongate,  moderately  oompressed,  back  somewhat  elevated;  jaw  teeth 
in  a  few  series  or  in  one  senee;  no  fin-rays  produced;  plates  of  lateral 

line  strongly  developed Car&nx. 

first  5  or  6  dorsal  and  anal  rays  produced  as  long  filaments;  plates  of 
w.  Body  short  and  deep,  greatly  oompressed;  jaw  teeth  in  villiform  bands; 

lateral  line  well  deve]iq>ed Alectib. 

eee.  Body  broad  ovate,  strongly  compressed,  anterior  profile  nearly  vertical, 
forehead  bulging;  teeth  weak;  dorsal  and  anal  fins  very  low,  no  rays  pro- 
duced; plates  of  lateral  line  almost  obsolete Voueb. 

dd.  Lateral  line  without  any  bony  plates Sblenb. 

ee.  Doisal  outline  less  strongly  curved  than  ventral;  no  plates  on  lateral  line. 

Chlobobcoicbrds  . 

66.  Pectoral  fins  short  and  not  falcate;  maxillary  without  supplemental  bone;  lateral  line 

without  bony  plates Tbjlcbokitub. 


Fig.  81.    Leatber-jackbt.    (Higoplilti 


Gcnnt  OLtOOPUTES  Gill.  Leathar-jackett. 
The  leather-jackets  are  easily  recognizable  by  their  greatly  compreaaed, 
more  or  less  elongate  body  covered  with  very  narrow  scales  embedded  in  the  skin 
with  little  regularity  of  srrangemeat,  the  scales  being  very  different  from  ordi- 
nary ones.  Head  short,  compressed;  mouth  large,  with  bands  of  small,  sharp 
teeth  on  jaws,  tongue,  palatines  and  vomer;  up[>er  jaw  not  protractile;  maxillary 
narrow;  gill-rakers  long;  lateral  line  with  a  slight  curve  anteriorly,  unarmed; 
caudal  peduncle  without  keel;  dorsal  spines  low,  separated,  3  to  5  in  number; 
second  dorsal  long,  anterior  rays  highest,  posterior  rays  low,  separated,  and 
forming  finlets;  anal  spines  well  separated  from  soft  part,  the  latter  similar  to 
soft  dorsal;  caudal  widely  forked;  pectorals  and  ventrals  short,  the  latter depres- 
sible  in  a  groove.  The  few  species  are  of  small  size  and  are  found  only  in 
warmer  American  waters.     (Oligoplites,  poorly  armed.) 

171.  OLIOOPLITKS  SAUBUS  (Bloch  &  Schneider). 
Runner;  Leather-Jackst. 
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Diagnosis. — ^Depth  .25  length;  head  .2  length;  maxillary  extending  beyond  pupil;  eye 
slightly  less  than  nnout,  .25  head;  head  naked,  the  body  covered  with  linear,  obliquely  arranged, 
embedded  scales;  dorsal  rays  y  +  i,20;  anal  rays  n+i,20;  caudal  lobes  equal,  about  length  of 
head;  pectorals  and  ventnds  about  .66  length  of  head.  Ck>lor:  bluish  on  back  and  top  of 
head,  silvery  on  sides  and  belly;  iris  and  fins  yellow,     (aaunu,  lizard.) 

Although  the  leather-jacket  ranges  regularly  from  the  tropics  along  our 
east  coast  to  New  York,  it  has  not  heretofore  been  recorded  from  North  Carolina. 
On  May  17, 1904,  a  Beaufort  fisherman  brought  a  10-inch  specimen  to  the  labora- 
tory, and  reported  that  he  had  met  with  the  fish  before.  The  species  rarely 
exceeds  a  foot  in  length,  and  has  no  food  vaue. 

Genus  SERIOLA  Cuvier.    Amber-fishes. 

Rather  large,  shapely  fishes,  usually  with  a  good  deal  of  greenish-yellow  on 
body  and  fins,  whence  the  name  of  amber-fish.  They  are  found  on  the  coasts  of 
America,  Europe,  and  Asia,  and  in  some  countries  are  important  food  fishes. 
Body  rather  elongate,  slightly  compressed,  back  not  elevated;  head  conical; 
mouth  large,  with  bands  of  small  teeth  on  jaws,  tongue,  vomer,  and  palatals; 
premaxillaries  protractile;  supplemental  maxillary  broad;  body  and  sides  of 
head  covered  with  very  small  scales;  lateral  line  greatly  arched  anteriorly,  form- 
ing a  keel  on  side  of  peduncle;  anterior  dorsal  fin  low,  with  about  7  spines  con- 
nected by  a  membrane;  posterior  dorsal  long,  elevated  in  front;  anal  similar  to 
soft  dorsal  but  smaller,  preceded  by  2  very  small  free  spines  (disappearing  with 
age);  ventrals  rather  long;  pectorals  short.  About  10  American  species,  7  of 
which  occur  on  our  east  coast;  3  known  from  North  Carolina.* 

Key  to  the  North  Carolina  epeciee  of  amber-fiehee. 

i.  Body  marked  by  5  or  6  broad  black  crosa-bands,  very  distinct  in  smaller  specimens,  becom- 
ing obsolete  with  age;  size  mo^rate. 
9.  Body  rather  stout,  the  depth  .33  length  to  end  of  scales;  length  of  head  much  less  than 
depth  of  body;  a  dark  hand  from  eye  to  spinous  dorsal;  ventrals  and  spinous  dorsal 

black tonata. 

aa.  Body  slender,  the  depth  .21  length;  length  of  head  greater  than  depth  of  body;  a  hori- 
zontal yellow  band  from  opercle  to  end  of  tail;  ventral  and  spinous  dorsal  not  black. 

carolinenais, 

it.  Body  not  marked  by  black  cross-bands;  form  slender,  depth  of  body  about  .25  length  to 

end  of  scales;  length  of  head  equal  to  or  less  than  depth  of  body;  a  golden  stripe  from  eye 

to  spinous  dorsal;  size  large lalandi. 

{SerMa,  an  Italian  name  for  one  of  the  fishes  of  this  genus.) 

172.     SERIOLA  ZONATA  (Mitchm).t 
Rudder-fish;  Shark  Pilot. 

Scomber  conoliM  Hitohill,  TVaoflMtioiiB  literary  and  Philoaophical  Society  of  New  York.  1815. 427;  New  York 

Bay. 
Serioia  tonata,  Jordan  Sc  Evermann,  1806, 002,  pi.  exxxix,  fig.  381 ;  Gape  Cod  to  Oape  Hatteraa. 

^Several  other  amber  fishes  (8.  fatciaia,  8,  riv6liaina)  are  known  from  South  Carolina  and  may  be  looked 
for  further  north. 

fThe  pilot-fiah  (i^aucratot  dtuior)  was  recorded  from  Beaufort  by  Yarrow  on  the  authority  of  a  fisher- 
man; but  no  specimen  has  been  obtained  from  North  Carolina,  and  it  is  probable  that  the  fish  Yarrow  noted 
was  the  young  of  this  species. 
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Diagnosis. — ^Body  rather  deep,  the  depth  contained  3  times  in  total  length;  back  and 
top  of  head  compressed;  head  .75  depth  of  body;  supplemental  maxillary  bone  about  as  broad 
as  eye;  lower  jaw  somewhat  projecting;  eye  rather  large,  .66  snout;  dorsal  rays  yii  +  i,38,  the 
longest  spine  about  equal  to  eye;  anterior  soft  dorsal  rays  somewhat  ^elongate  but  less  than 
half  length  of  eye;  origin  of  anal  fin  under  tenth  ray  of  soft  dorsal,  the  anal  rays  i,21 ;  pectorals 
less  than  .5  length  of  head;  ventrals  .6  head.  Color:  above  dull  bluish-gray,  below  white; 
back  and  sides  with  5  or  6  broad  black  crossbands,  3  of  which  extend  on  dorsal  and  2  on  anal, 
the  bars  becoming  more  indistinct  with  age  and  disappearing  in  largest  fish;  a  dark  oblique 
stripe  from  eye  to  spinous  dorsal;  spinous  dorsal  blade;  tips  of  caudal  white;  ventrals  black 
above,  pale  below,     (zonata,  banded). 

Ranges  from  Cape  Hatteras  northward  to  Massachusetts,  and  will  doubtless 
be  found  well  represented  on  the  North  Carolina  coast  when  properly  sought. 
The  deep,  banded  body  enables  one  to  recognize  the  species  readily.  The  young 
are  interesting  aquarium  fish.  This  species  and  the  next  associate  with  sharks 
or  other  large  fish,  and  are  also  often  found  about  the  rudders  of  vessels.  Attains 
a  length  of  3  feet,  and  is  an  excellent  food  fish. 

178.  SERIOLA  OAROLINENSIS   Holbrook. 
Rudder-fish;  Shark  Pilot. 

Striola  eanUnmiM  Holbrook.  Ichthyology  of  South  OaroUna.  72, 1860;  Charleston. 

Halairaehu  gonatua.  Yarrow,  1877, 209;  Beaufort. 

Seriola  MotuUa,  Jordan  A  Gilbert.  1879, 377;  Beaufort. 

Strida  aonata  oaralinennM,  Jordan  A  Evermann,  1896. 902;  north  to  Gape  Hatteras. 

Diagnosis. — ^Body slender,  the  depth  about  .21  total  length;  head  .28  length;  eye  small, 
.16  head;  dorsal  rays  v  to  vii  + 1,30  or  37;  anal  rays  i,19  to  i,21.  Color:  bluish  above,  whitish 
below,  a  greenish-yellow  band  extending  from  opercle  to  caudal;  fins  mostly  greenish,  the 
ventrals  whitish;  young  with  about  6  black  cross-bands  which  become  fainter  with  age,  the 
bands  extending  on  dorsal  and  anal  fins,     (carolinensis,  inhabiting  Carolina.) 

This  species  is  closely  related  to  Seriola  zonata  and  has  been  regarded  by 
recent  writers  as  a  variety  of  that  species;  it  is  a  much  more  elongate  form, 
however,  with  smaller  eye  and  somewhat  different  color,  and  may  be  recognized 
as  a  distinct  species  until  it  is  found  to  intergrade  with  zonata. 

The  fish  is  found  from  Cape  Hatteras  to  Texas,  but  is  not  common  in  North 
Carolina.  Yarrow  in  1871  observed  only  a  single  specimen  at  Beaufort;  Jordan 
and  Gilbert  in  1878  and  Jenkins  in  1885  did  not  find  it  there;  and  of  late  it  has 
rarely  been  seen.    The  fish  is  not  known  to  the  Beaufort  fishermen. 

174.  SERIOLA  LALANDI  Ouvier  &  Valenciennes. 

Amber-fish;  Yellow-tail. 

Seriola  lalandi  Cuvier  A  Valenciennes,  Hisioire  Naturelle  des  Poissons,  ix,  208,  1833;   Braail.     Jordan  A 
Evermann,  1896.  003,  pi.  cxl,  fig.  382.     Linton.  1906,  363;  off  Cape  Lookout. 

Diagnosis. — Depth  .25  total  length  to  fork  of  caudal;  caudal  peduncle  slender,  its  depth 
but  little  more  than  diameter  of  eye;  head  about  equal  to  depth;  maxillary  reaching  to  pupil; 
eye  small,  less  than  .5  length  of  snout  and  .10  length  of  head;  scales  in  lateral  series  about  160; 
dorsal  rays  about  vi  4- 1,34,  the  anterior  dorsal  very  low,  the  posterior  elevated  in  front,  the 
longest  soft  ray  being  .5  head;  anal  fin  similar  to  but  much  smaller  than  second  dorsal,  its  rays 
1,21  to  1,24.     Color:  gra3rish  or  purplish  golden  above,  whitish  below;  a  bright  bronze  hori- 
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■ontal  stripe  extending  from  snout,  through  eye,  to  caudal;  an  oblique  bronze  stripe  from  eye 
to  spinous  dorsal;  ventrals  white  below,  anal  blackish,  other  fins  duaky  yellow,  (lidandi,  after 
a  Fiencb  naturalist  named  Delalande.) 

This  amber-fiah,  which  is  fouDd  from  Brazil  to  southern  New  England,  is 
common  southward  and  is  sometimes  talcen  in  considerable  numbers  on  the 
New  Jersey  coast.  There  appear  to  be  no  published  records  of  its  capture  in 
North  Carolina,  but  it  undoubtedly  occurs  there  every  year  and  could  be  found 
if  sought  for  with  proper  apparatus  on  the  outer  shores. 


Fig.  82.    AUBEH-nsH.    Seriela  Idtandx. 

A  number  of  years  ago,  some  New  Jersey  fishermen  set  pound-nets  off  the 
beach  at  Nags  Head  and  for  some  time  caught  numbers  of  Sue,  lai^  amber-fish, 
and  20  boxes  of  the  fish  were  sent  to  market  from  Skyco,  Roanoke  Island.  The 
8t«amer  Fish-Hawk  caught  a  specimen  about  28  miles  off  Cape  Lookout,  August 
21,  1902. 

Genus  CARAIIX  LacCpMe.    CreralMs;  CaraUIes. 

A  numerous  genus  of  rather  small  marine  species,  found  in  all  warm  seas, 
some  of  them  valuable  food  fishes.  Form  ovate,  considerably  compressed;  back 
sometimes  arched;  head  large  or  moderate;  mouth  rather  large,  maxillary  reach- 
ing to  below  or  beyond  eye;  jaw  teeth  not  In  villiform  bands,  usually  present  on 
vomer,  tongue,  and.  palatines;  premaxillaries  protractile;  gill-rakers  long;  eye 
large,  with  adipose  eye-lid;  anterior  dorsal  fin  rather  low,  the  spines  connected  by 
membrane,  soft  dorsal  elevated  in  front,  both  fins  depressible  in  a  groove;  anal 
fin  similar  to  soft  dorsal,  preceded  by  2  strong  spines;  pectoral  fins  falcate;  pos- 
terior part  of  lateral  line  with  strong  bony  plates,  each  plate  with  a  spine;  a  short 
dorsal  branch  of  lateral  line  usually  present.  The  American  species  number  a 
dozen  or  more;  the  5  known  from  the  east  coast  of  the  United  States  have  been 
noted  in  local  waters. 

Key  (0  thit  North  Carolina  gpeciet  of  Caranx. 
i.  Soft  dorsal  and  anal  fins  only  slishtly  elevated  in  front,  their  rays  about  27  and  23  respeo- 
tively;   t«eth  in  a  narrow  band  in  each  jaw,  without  canines. 
a.  Qreateatdepthof  body  contained  2.8  times  in  length;  straight  part  of  lateral  line  about  as 
long  as  curved  part;   color  pale,  mostly  golden bafthoU»ntFi. 


depth  of  body  contained'3. 5  tunes  m  length;  st 
X  than  curved  part;   color  dark,  mostly  bluish  . 
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it.  Soft  dorsal  and  anal  fins  much  elevated  in  front,  the  ra^  less  numerous  than  above;  teeth 
in  upper  jaw  in  a  band,  in  lower  jaw  in  single  series. 
b.  Breast  without  scales,  except  small  patch  before  ventrals;  outer  teeth  in  upper  jaw 

canine;  bony  plates  in  lateral  line  30 hippos, 

bb.  Breast  entirely  covered  with  scales;  outer  teeth  in  jaw  not  canine. 

c.  Body  rather  elongate,  depth  less  than  .33  length;  bony  plates  in  lateral  line  50;  soft 

dorsal  rays  i,24 crysos, 

cc.  Body  shorter,  depth    .4  length;  bony  plates  in  lateral  line  35;  soft  dorsal  rays 
1,22 lotus. 

The  cavallies  do  not  figure  prominently  in  the  fisheries  of  the  state,  being 
held  in  little  esteem  and  not  especially  sought.    The  total  catch  in  1902  was 
13,900  pounds,  which  sold  for  $164. 
(Caranx,  a  corruption  of  a  Portuguese  or  French  name  for  these  fishes). 

175.  OARANX  BARTHOLOMAI  Ouvier  &  Valenciennes. 

Yellow  Jack. 

Caranx  bartholonuBi  Cuvier  A  Valenciexmes,  Histoire  Naturelle  das  Poiaaonifi,  ix,  1  Xi,  1833;  St.  Bartholomew 
laland.  Jeokins,  1885,  11;  Beaufort.  Jordan,  1886.  27;  Beaufort.  Jenkins,  1887.  88;  Beaufort: 
Jordan  &  Evermann,  1806, 019;  West  Indies  to  North  Oarolina. 

Caranx  beant  Jordan.  Proceedings  U.  S.  National  Museum,  iii,  188 ).  486;  Beaufort. 

DiAQNOSis. — ^Body  deep,  compressed,  the  depth  contained  2.8  times  in  length;  head  not 
much  compressed,  .33  length;  maxillary  not  extending  to  pupil;  eye  shorter  than  snout;  gill- 
rakers  long;  soft  dorsal,  anal,  and  caudal  fins  densely  scaled;  plates  in  lateral  line  28;  dorsal 
rays  yiii+i,27,  soft  part  slightly  falcate;  anal  rays  ii+i»23;  pectorals  falcate,  a  little  shorter 
than  head  and  extending  beyond  front  of  anal.  Color:  bluish  silvery,  with  golden  suffusion; 
fins  pale  yellow;  yoimg  with  golden  spots.     (Named  after  the  island  of  St.  Bartholomew.) 

This  species,  which  is  common  in  the  West  Indies,  occasionally  strays  to  the 
coast  of  Florida  and  North  Carolina.  Two  small  specimens  seined  in  Beaufort 
Harbor  by  Drs.  Jordan  and  Gilbert  in  1878  were  made  the  basis  of  a  new  species, 
Caranx  beard,  which  is  now  considered  synonymous  with  Caranx  bartholomcd. 
Dr.  Jenkins  obtained  several  specimens  at  Beaufort  in  the  summer  of  1885.  On 
August  4, 1905,*  Mr.  C.  B.  Wilson  seined  in  the  harbor  a  specimen  now  preserved 
at  the  laboratory. 

176.  OABANX   RUBER  (Bloch). 
Orevall^;  Oarboneio. 

Scomber  ruber  Blooh,  lohthyologie,  pL  342. 1703;  ialand  of  St.  Croix. 
Cixranx  ruber,  Jordan  A  Evennann,  1896, 019. 

Diagnosis. — ^Depth  contained  about  3.5  times  in  total  length;  head  about  equal  to  depth! 
maxillary  barely  reaching  front  of  eye  and  contained  2.75  times  in  head;  no  canine  teeth  in 
jaws;  diameter  of  eye  less  than  .25  head;  snout  more  than  .3  head;  scutes  25  to  30,  lateral  line 
not  strongly  arched;  dorsal  rays  yii+if26  to  28,  the  anterior  rays  of  soft  dorsal  more  than  .3 
head;  anal  rays  n+i,22;  pectoral  fins  as  long  as  head.  Color:  bluish  above,  silvery  below; 
an  obscure  horizontal  blue  stripe  below  dorsal;  dorsal  yellowish;  lower  lobe  of  caudal  with  a 
blackish  bar;  other  fins  plain,  iruber,  red,  an  inappropriate  name  based  on  a  drawing  errone- 
ously colored.) 

In  August,  1906,  a  specimen  of  this  fish  about  8  inches  long  was  caught  in 
Beaufort  Harbor,  and  is  now  in  the  laboratory  collection.  This  species  has  not 
heretofore  been  recorded  from  the  United  States,  but  is  common  in  the  West 
Indies. 
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177.  OARANX  HIPPOS  (LintUBOS). 

"Olbaoora" ; " Albftooro" ; "Horse M&okeTal"; Or«vaI14 ; Oavally ;  Horse  OrevaUd  (S.O.) ; 

Jaok;  JackOreTOll«(S.O.) 

Sanab(rAi])p«tiDDteUB,  ByitsmnNuune,  «d.  xii,  4M,  ITM:  Cb>rleMon,  8.  C. 
Canneut  hippet,  Yutdw,  1877,  SOB:  Btaufort. 

Canax  Mppot.  Jordu.  ISSS,   27;  Bmufort.     Jonlu  A  Evumum.  1900,  BZO,  pi.  Dili,  Gc.  387.     liotoo,  1905, 
see:  Bwifort. 

DuoNOBiB. — Depth  .4  length;  head  large  and  deep,  28  length  of  body,  anterior  profile 
strongly  curved;  mouth  large,  lower  jaw  prominent,  maxillary  extending  to  or  beyond  posterior 
border  of  eye;  two  canine  teeth  in  front  of  lower  jaw;  eye  .2  length  of  head;  giU-raken  long  and 
stout,  15  on  lower  arm  of  first  arch;  plates  on  lateral  line  30;  dorsal  rays  nil -1-1,20;  anal  rays 
11  +  1,17;  pectorals  slightly  longer  than  head.  Color:  olive  green  above,  golden  on  sides  Aid 
abdomen;  a  large  black  opercular  blotch;  axil  of  pectorals  with  a  black  blot^;  margin  of  soft 
dorsal  black,    {kippoi,  horse.) 


Fig.  83.    Cavalli.    Caranx  hippoi. 

This  species  of  cavally  is  found  on  both  coasts  of  America,  and  occurs 
regularly  on  the  eastern  seaboard  of  the  United  States  as  far  north  as  Massachu- 
setts. On  the  North  Carolina  coast  it  is  the  commonest  species  of  the  genus.  At 
Beaufort,  where  the  general  name  for  the  cavallies  ig  "albacore"  or  "olbacore", 
these  fishes  were  formerly  caught  in  considerable  quantities  in  spring,  but  are 
not  now  abundant;  occasionally  a  shipment  of  25  to  30  boxes  is  made.  The 
local  opinion  is  that  the  fish  has  a  thick  skin  and  tough  fiesh,  and  does  not  have 
high  rank  as  a  food  fish;  although  at  Key  West,  Florida,  and  at  other  places  it 
has  some  commercial  importance.  Its  weight  is  usually  under  5  pounds,  but 
often  reaches  10  or  12  pounds  and  occasionally  20  pounds.  Lawson's  note  on 
the  cavallies  doubtless  applies  primarily  to  this  species: 

Cavallies  are  of  a  brownish  color,  have  exceeding  small  scales  and  a  very  thick  akin;  they 
are  aa  firm  a  fish  as  ever  1  saw;  therefore  will  keep  sweet  (in  the  hot  weather)  two  days,  when 
Others  will  stink  in  half  a  day,  unless  salted.  They  ought  to  be  scaled  as  soon  as  taken;  other- 
wise you  must  pull  off  the  skin  and  scales,  when  boiled:  the  skin  being  the  choicest  of  the  fish. 
Ilie  meat,  whidi  is  white  and  large,  is  dressed  with  this  fish. 
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178.  OARANX  OBYSOS  (MitohUl). 

"Horse  Uackerel";  "Sim-flah";  "Albacoro";  "Olbacon";  Oav&Uy;  Orevalltf ;  Horse 

OravalU  (S.  O.):  Jack  OreTslIti  (S.  0.};  Hard-tail;  Riumer;  Jurel; 

Yellow  Uacksrel. 

ScomhB-  cniKt  Uitchill.  TruusctJoiu  Literuy  ud  Philm^ihial  SoeiMy  of  Ntw  York,  i,  tgIS,  424;  New  York. 

CarOTtgrn  chriwM,  Yuroir.  Ig77,  208;  Biaufon.     Jordui  ft  Gilbert,  IB7B,  376;  Bakufort. 

Connfu  tritguMu4,  Jordu  A  Gilbert.  1870.  37fl;  Beaufort  (nfler  Yuto*;. 

Paralraetui  piuruMo*.  Yurow,  IS77.  208;  Beaufort. 

Coroiu  ehryiiu.  JonUn.  188S,  27;  BMutort.     JwUdn*.  1SB7,  88;  Beaufort. 

Coniiu  en/to*.  Jordan  ft  Evermaon,  ISW,  921.  pL  eilii,  fit.  3SS. 

DtAQNOBia. — Depth  contained  3.25  timee  in  total  length;  head  contained  3.75  times  in 
leng;th;  maxillary  extending  t«  pupil;  eye  shorter  than  snout,  contained  3.5  times  in  head; 
)^-rakera  long  and  numerous;  pktee  covering  entire  straight  part  of  lateral  line,  50  in  number; 
dorsal  rays  viii4-i,24;  analrays  ii  +  i, 19;  pectorals  about  length  of  head.  Color:  light  green 
above,  golden  yellow  or  silvery  below;  a  black  opercular  spot;  fins  pale,     {crytot,  gold.) 


Fig.  84.    Cavallt;  Hard-tail.    Carajtx  erytot. 

The  range  of  this  cavally  extends  from  Brazil  to  Massachusetts.  On  the 
North  Carolina  coast  it  is  ordinarily  less  common  that  Caranx  hippos.  Yarrow 
reported  a  few  seen  at  Fort  Macon  in  early  fall,  and  took  one  H  inches  long  in 
May,  Jenkins  noted  the  fish  as  common  in  the  summer  of  1885.  One  or  two 
specimens  have  been  obtained  in  recent  years  for  the  Beaufort  laboratory,  and 
in  1905  the  species  was  very  common,  upward  of  240  specimens  being  caught 
between  July  18  and  August  28  in  a  pound  net  operated  in  the  interest  of  the 
laboratory.  The  local  name  in  most  general  use  is  "olbacore".  In  the  Gulf  of 
Mexico  the  species  is  very  abundant  and  highly  esteemed  as  food.  The  length 
rarely  exceeds  15  inches. 

179.  OARANX  LATUS  Agaaslz. 
Jurel;  Horse-eye  Jaok. 

Coram  UUu»  A«anii,  PIkh  Braulieoaea.  lOS,  1829;  Braiil.     Jenkioi.  18SG,  11;  Beaufort.     Jordao,  1880,  37! 

Beaufort.     Jeokiiu,  1S87.  88;  Beaufort.     Jordan  ft  CvenDann,  1806,  S23. 
Caraunekanli'Halbroolc.IcbtbyolnsyofSouCb  Carolina.  9e.  pi.  13.  Gc.  1. 1860;  South  Carolina. 

DlAONOsia. — Shaped  like  C.  hippot,  but  with  less  strongly  curved  profile;  depth  .4  length; 
head  contfuncd  3.4  times  in  length;  maxillary  extending  as  Far  as  poeterioredge  of  pupil;  canine 
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teeth  in  fnnt  ot  lower  jnw-  giU-rakere  long,  13  below  angle  of  first  arch;  scutes  in  lal^nJ  line 
3d;  donal  nyn  vin-f'i,22;  anal  rajs  u  +  i,10  to  18;  pectorals  length  o!  head.  Color:  bliush 
above,  with  silvery  or  golden  sides  and  sbdomen;  a  onaU  black  opercular  spot;  jroung  with 
biftck  (Toas-bands;  caudal  yeUow;  no  spot  on  pectorals,     (fatui,  broad.) 


Fig.  85.    JuREL.    Canwe  latui. 

From  the  West  Indies  and  South  America,  this  species  ranges  northward  to 
Virginia;  it  ia  also  found  on  the  west  coast  of  Mexico.  It  was  first  recorded  from 
North  Carolina  in  1885,  when  Jenkins  obtained  a  few  specimens  at  Beaufort. 
Specimens  have  recently  been  obtained  at  Perry  Island  and  Bird  Shoal,  and  out- 
side the  harbor  by  the  Fish-Hawk  on  August  14, 1902.  A  pound  net  belonging 
to  the  Beaufort  laboratory  caught  19  specimens  in  the  second  and  third  weeks 
of  August,  1905,  but  took  none  during  the  remainder  of  the  aeaeon.  From  time 
immemorial  the  sale  of  this  fish  has  been  prohibited  in  Cuba  because  of  the 
numerous  cases  of  illnees  (ciguatera)  which  have  followed  its  use. 
Oamit  ALECnS  lUflnecqne.    Thread-Sshe*. 

Body  deep,  rhomboid,  much  compressed;  scales  minute,  embedded;  bony 
plates  on  straight  part  of  lateral  line;  teeth  in  viUiform  bands  on  jaws,  tongue, 
vomer,  and  palatines;  dorsal  spines  short  and  rudimentary,  mostly  disappearing 
with  age;  soft  dorsal  and  anal  fins  similar,  the  first  5  or  6  rays  thread-like;  ventrals 
short;  pectorals  falcate.  In  the  young,  the  body  is  more  orbicular,  the 
thread-like  rays  are  longer,  and  the  ventrals  are  longer  than  in  the  adult.  Sev- 
eral species,  only  one  American.  (Aleclis,  chicken-cock,  in  allusion  to  the  names 
sea-cock,  sea-hen,  and  fish-cock  applied  to  these  and  similar  fishes  in  olden  times.) 

180.  ALEOTIS  OILIARIS  (Bloch). 
"Uoon-fish" ;  "Shoemaker";  Thread-flsh;  Oobbler-fisb. 

Z(w  aUarit  Bloch,  Ichtbyolosie.  Ti.  »,  1T88:  Eut  Indiea. 

BUp/iaritUhgw  mnitut.  Yairow,  1877,  208:  Bwiufort. 

Aledrit  erinttiH.  Jordiu  A  Ollbcit,  1879. 3761  Bsaufort  (kfter  Yairow). 

Caranz  erintlua,  JonUn,  1886.  Z7:  Beaufort. 

AleOit  eUiarit,  Jordui  A  EvmnuiD.  ISVO.  SSI. 
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D1AONO8IS.— Depth  varying  with  age,  .5  total  length  in  adult,  equal  to  length  in  youngs 
bead  .33  length;  a  sharp  keel  on  occiput;  mouth  boriiontal  in  adult,  oblique  in  young;  lateral 
line  with  a  wide  arch  anteriorly,  the  pUt«s  on  posterior  part  numbering  about  12;  dorsal  rays 
vn-i,19;analray8il  +  r,16;  pectorals'  falcate,  longer  than  head;  ventrala  broad.  Color:  above 
bluish,  below  golden  yellow;  a  dark  blotch  on  opercle.  another  on  dorsal,  and  another  on  anal, 
(ciliorit,  with  long  threads  or  losbcs.) 


Fig.  86.    Thbead-fub.    AUetit  cSiarit. 

From  the  tropical  seas  this  species  ranges  northward  on  our  east  coast  as  far 
as  Massachusetts;  it  is,  however,  not  common  north  of  Florida.  At  Beaufort  a 
few  specimens  are  taken  nearly  every  year  in  summer  and  fall.  The  largest  seen 
there  are  12  inches  long,  which  is  about  the  maximum  size  of  the  species.  The 
names  "moon-fish"  and  "shoemaker"  are  applied  to  this  species  in  the  Beau- 
fort region,  the  former  name  being  shared  by  several  related  fishes. 

The  dorsal  and  anal  rays  in  the  thread-fish  are  enormously  extended, 
especially  in  the  smaller  individuals,  and  must  at  times  prove  a  decided  incon- 
venience.    Two  specimens  8  inches  long  taken  at  Beaufort  September  14,  1904, 
by  Mr.  S.  G.  Worth  had  dorsal  and  anal  filaments  15  inches  long. 
Geniu  VOHER  Curier  ft  Valencienne*.    Hoon-flahei. 

Body  ovate,  much  compressed,  forehead  gibbous,  lateral  line  strongly 
arched  anteriorly,  weak  plates  on  the  lateral  line  posteriorly,  scales  rudimentary, 
anterior  dorsal  obsolete,  soft  dorsal  and  anal  low.  In  young,  the  form  is  deeper 
and  the  fins  are  higher.  Several  American  species,  one  occurring  in  United 
States  waters.     (Vojner,  plowshare,  in  allusion  to  the  shape  of  the  body.) 
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181.  VOUER  SETIFIIOnS  (UitchUI). 
"Uoon-flah";  "Sim-fiab":  Hone-fiali. 

Znu  Mitipinni*  UitchiU.  Tnnnctloni  Ut«nry  uid  PhUotophiwl  BodMy  o(  New  York,  ISIS,  3M;  New  York. 
rMHVMtim'nfiu,  YuTow.  1S7T,  SOg;BMiufort.      JanUn  A  Oilbart,  1870,  370:  Beaufort.      Jordan.  1886,27; 
BMufort.     Jankitu,  1887,  88;  BMufort.     JonUs  t  Evennun.  t89e,  034,  pL  ailiv,  fis.  SB2. 

DiAOKOelS. — Depth  in  &dult  .6  total  length,  In  young  .6  to  .S  length;  head  contained  3.5 
times  in  length,  anterior  ptoGh  Bleep,  forehead  very  prominent,  snout  projecting,  mouth 
oblique,  maxillary  extending  to  (lontof  eye;  plates  on  lateral  line  about  20;  dorsal  rays  viii+i, 
21  or  22;  analraya  Ji-i-i,19or20;  tiieseSns  very  low  in  adults;  ventral  fins  very  small;  pectorals 
about  length  of  head.  Color:  pale  green  above,  silvery  on  sides;  a  black  blotch  at  angle  of 
lateral  line  in  young.     (xeHpinnis,  bristle-finned.) 


Fig.  87.    HooN-naa;  HoasK-nBR.     Vom«r  talipimrii. 

Found  alonf;  the  entire  east  coast  of  the  United  States,  but  not  common 
northward;  its  range  extends  through  the  West  Indies  to  Brazil,  and,  on  the 
Pacific  coast,  from  Mexico  to  Peru.  Yarrow  records  it  from  Beaufort  as  "abun- 
dant in  the  fall,  numbers  being  taken  on  the  outer  beach  in  company  with  mullet". 
Its  local  North  Carolina  names  are  "moon-fish"  and  "sun-fish",  and  it  is  not 
distinguished  by  the  fishermen  from  Sdeiie  vomer.  It  reaches  a  length  of  a  foot, 
and  is  a  good  food  fish,  but  is  seldom  marketed. 

Oeons  SELENE  LacdpUe.    Hoon-fishes. 

Marine  fishes  of  very  peculiar  shape,  body  greatly  compressed  and  much 
devated,  anterior  profile  very  steep,  edges  of  body  sharp;  head  short  and  deep 
with  a  prominent  angle  at  nape;  mouth  small,  with  protractile  premaxillaries 
and  broad  maxillaries  with  supplemental  bone;  jaws,  tongue,  vomer,  and  palatals 
with  minute  teeth;  gill-rakers  long  and  slender;  scales  small,  lateral  line  without 
bony  plates;  soft  dorsal  and  anal  fins  with  anterior  rays  much  elongated,  spinous 
dorsal  rays  filiform  in  young,  ajial  spines  becoming  obsolete  in  adult,  ventrals 
very  long  in  young  and  minute  in  adult.  Two  American  species,  one  found  on 
the  east  coast.     {Selene,  moon.) 
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"Moon-fish" 

ldhsiu,  Bivtaai 
I.  Yamnr,  IBT 


LS8.  BELEN£  VOMER  (LtmuBUs.) 
"Sun-fiab";  "Horafl-fisb";  Lookdown;  Horsehead. 


I  NMUTK,  «d.  1. 1758. 2eB:  Americ*. 
,  208:  BMurort.     Jordu  *  Gilbert,  1870,  3701  BMUfori. 
n,  !08:  BMufort.     Joidui  A  Oiltnri,  1870,  376:  BMuTort. 
ainllarM,  Yunnr,  IB7T.  208:  BMufort. 
SOant  nmur.  Jordu.  IBSfl.  27:  Beaufort.     JankiDs,  18S7.  88:  Beaufort.     JonUn  k  Evernumn.  18M,  936.  ph. 
oiUv.  eitv,  ficL  393,  393a,     Unton,  1905.  366:  Beaufon. 

DiAONOsiB. — Depth  in  adult  about  .66  total  lengtb;  head  .33  length;  profile  from  tip  of 
snout  to  occiput  straight;  mouth  horisontal,  the  lower  jaw  small;  diameter  of  eye  about  equ^i 
to  length  of  opercle  and  to  distance  from  eye  to  anterior  profile;  lateral  line  with  a  well  marked 
arch  an teriorl}',  the  length  of  arch  greater  than  that  of  straight  part;  dorsal  rays  V1I+ 1,23,  the 
spines  very  low;  anal  rays  ii+ 1,18,  the  2  anterior  spines  immovable  ojid  sometimes  absent; 
pectorals  long,  falcate.     Color:  uniform  silvery,     (vonier,  plowshare.) 


Fig.  8S.    HooN-nsR;  Lookdown.    StUw  vomer. 

This  Species  is  found  on  both  coasts  of  America,  its  range  on  the  east  coast 
being  from  Brazil  to  Massachusetts;  it  is  rather  common  from  Chesapeake  Bay 
southward.  In  the  Beaufort  region,  where  it  is  known  as  "moon-fish",  "sun- 
fish",  and  "horse-fish",  it  is  common  from  May  throughout  the  summer,  speci- 
mens 2  to  6  inches  long  often  being  taken  in  the  harbor  and  on  the  outer  beaches 
in  company  with  mullets  and  Vomer  aetipinnis.  The  food  consists  chiefly  of 
shrimp,  other  small  crustaceans,  and  small  gastropods  and  bivalves. 

The  young  differs  greatly  from  the  adult  in  appearance,  the  body  being 
much  deeper,  the  profile  less  vertical,  the  ventral  fins  much  longer,  and  the 
dorsal  rays  moi-e  produced.  An  example  in  the  Beaufort  laboratory  1.25  inches 
long  taken  in  the  summer  of  1900  has  the  ventral  fins  1  inch  long  and  the  anterior 
dorsal  rays  2.37  inches  long. 
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Genua  CHLOROSCOHBRUS  Ginrd.  Bumpers. 
Small  American  marine  fishes,  with  much  compressed,  elliptical  body,  the 
ventral  curve  being  greaterthan  the  dorsal;  caudal  peduncle  very  siender;  small 
smooth  scales  covering  body,  head  nearly  naked;  lateral  line  arched  anteriorly, 
plates  wanting;  mouth  small,  oblique,  upper  jaw  protractile,  the  maxillary  bone 
concave  behind  and  with  a  large  supplemental  bone;  feeble  teeth,  mostly  in  one 
series,  on  jaws  and  roof  of  mouth;  dorsal  spines  weak,  joined  by  membrane;  soft 
dorsal  and  anal  similar,  low,  slightly  elevated  in  front,  anal  spines  strong;  pec- 
torals long  and  falcate;  ventrals  small.  Two  species,  one  in  Atlantic,  the  other  in 
Pacific  Ocean.     (CA/oroscombrus,  green  mackerel.) 

188.  OHLOROSOOMBBUS  0HRY8URU8  CLinniBua). 
Bumper. 

SetaAr  ehrynm  LiDnmis.  SyiteDU  NMune,  sd.  xll,  404. 1766i  Cb«ri«taa.  B.  C. 

CUeroM9i>>6nu<!Arv>«rM.J«ikina,1885.niB«ftufart.    Jordw.  1886.27;  Bsuifort.     JsDkins,  1887.80;     Bwu- 
fort.    Jordan  1  Evanswui.  1806.  036,  pL  cxlv,  Sf.  304. 

DuaNoaiB. — Depth  .4  total  length;  head  deeper  than  long,  about  .25  length;  eye  longer 
than  snout,  .33  length  of  head;  maxillary  extending  as  far  as  anterior  margin  of  eye;  dorsal 
rays  VII+ 1,26;  anal  rays  ))H-i,26;  pectorals  .33  length  of  body;  depth  of  caudal  peduncle  less 
than  diameter  of  eye.  Color:  above  green,  btlow  golden;  a  dark  spot  on  upper  part  of  operde 
and  in  axil  of  pectoral;  inaide  of  mouth  black;  caudal  peduncle  black  above;  dorsal  and  anal 
fine  plain,  with  a  narrow  dark  margin;  pectorals  and  caudal  pale  greenish'Tellow.  {ckryturtis, 
gdd-tailed). 


Fig.  89.    BuurER.    Chlorotcombni*  cAryturus. 

While  the  bumper  is  found  from  Cape  Cod  to  Brazil,  it  is  not  common  north 
of  Charleston  and  has  rarely  been  taken  in  North  Carolina  waters.  One  small 
specimen  was  collected  at  Beaufort  by  Dr.  Jenkins  in  the  summer  of  1885,  and 
another  1.87  inches  long,  now  in  the  Beaufort  laboratory,  was  obtained  in  the 
harbor  Sept.  4,  1901,  from  the  bell-cavity  of  a  medusa  (Dactylometra.)  Three 
other  specimens,  the  largest  4.25  inches  long,  were  taken  inthe  laboratory  pound 
net  in  Beaufort  Harbor,  in  July  and  August,  1905.  The  species  reaches  a  length 
of  a  foot  and  is  very  handsome,  but  has  no  food  value,  the  flesh  being  dry  and 
bony.     The  North  Carolina  fishermen  do  not  appear  to  know  the  species. 
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Oenua  TRACHIHOTQS  LacipUe.  PompuioM. 
A  numerous  genus  of  subtropical  marine  fishes,  some  of  them  excellent  food. 
The  body  is  ovate,  compressed,  the  edges  rounded;  head  blunt,  snout  truncate; 
mouth  rather  small,  horizontal,  maxillary  extending  about  to  middle  of  eye, 
premaxillaries  protractile;  vomer  and  palatals  with  villiform  teeth  in  bands, 
teeth  usually  absent  in  adults;  preopercle  entire  in  adult,  spinous  in  yoimg; 
gill-rakers  short;  scales  smiill,  smooth;  lateral  line  not  strongly  arched,  unarmed; 
dorsal  spines  low,  6  in  number,  connected  by  membrane  in  young  but  free  in 
adult;  soft  dorsal  and  anal  falcate,  anal  preceded  by  2  stout  spines  which  become 
obsolete  with  age.  Of  the  10  or  12  American  species,  5  are  known  from  the  east 
coast  of  the  United  States,  and  4  of  these  have  been  taken  in  local  waters. 

KeyloOit  North  CanlinatpecietofpoTnpaaoa. 
i.  Soft  donal  rays  19  or  20;  soft  antl  Toyt  17  to  10. 

a.  Body  very  strongly  comprMsed;    ndea  with  4  narrow  bUck  vertical  ban;   anterior  soft 

rayaof  dorsal  and  anal  very  lona,  extending  to  or  beyond  middle  of  caudal glatieut. 

aa.  Body  moderately  coropteaMd;  no  black  croM^ara  on  aides;  anterior  docaal  and  anal  nft 
rays  rarely  reachiog  base  of  caudal. 
b.  Body  brood,  deptb  about  .60  length;  anterior  soft  rays  of  dorsal  and  anal  fins  ood- 

siderably  elongated,  the  dorsal  lobe  much  longer  than  head;  me  ttosSi faleatu*. 

bb.  Body  oblrag,  deptb  about  4  length;  anterior  soft  rays  of  doiiwl  and  anal  fina  shorter; 

eiw  large goodei. 

ii.  8oft  donol  rays  26  to  27;  soft  anal  rays  22  to  20 ooroltnu*. 

{Trackinolua,  rough-back.) 

184.  TRAOHINOTUS  QLAUOUS  (Bloch) 
"GoS- topsail  Fompano". 


p%,  90.    Qati'-topsaxl  Pohpaho.    Tradtinolua  glaueu*. 

DtAONOSia. — Depth  .5  length;  head  .25  length;  eye  contained  3.6  ^mes  in  length  of  head; 
dorsal  rays  Ti+ijl9t  anal  rays  n-l-t,I8;  caudal  lobea  long,  nearly  half  length  ot  body.    Color: 
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bluish  above,  golden  below,  4  narrow  black  vertical  bars  on  back  and  sides,  a  fifth  bar  repre- 
sented by  a  spot  on  lateral  line  on  peduncle;  dorsal  and  anal  lobes  dark,  caudal  bluish,  pectorals 
golden  and  bluish,  ventrals  whitish,     (glaucua,  hoary  blue.) 

• 

This  pompano  is  peculiar  in  having  the  anterior  soft  rays  of  the  dorsal  and 
anal  fins  very  much  elongated,  and  in  having  4  black  vertical  bands  on  back  and 
sides.  The  species  is  found  from  Chesapeake  Bay  to  Caribbean  Sea,  and  is  not 
uncommon  in  Florida.  It  has  not  been  reported  from  North  Carolina  waters, 
but  nevertheless  occurs  there  irregularly,  and  is  knoWn  locally  as  ''gaff4opsail 
pompano  ".  In  the  summer  of  1903  a  specimen  9  inches  long  was  taken  at  Beau- 
fort. Ten  or  twelve  years  ago,  according  to  Mr.  J.  H.  Potter,  a  local  fish  dealer, 
a  gr^at  many  were  caught  at  Beaufort.  The  species  somewhat  exceeds  a  foot  in 
length,  but  does  not  rank  high  as  a  food  fish. 

185.  TRAOHINOTUS  FALOATUS  (Unnaeus). 
" AUoveiicore" ;  Round  Pompano. 

Labnu  faleaiu§  limueua,  Systoma  Natiine,  ed.  x,  1758, 284;  America. 
TraehifnOua  ovatut,  Jordan  A  Qilbert,  1879,  376;  Beaufort. 
Tradiifnatua  rhombaidm^  Jordan,  1886, 27;  Beatifort.    Jenkins,  1887, 80;  Beaufort. 
Tntehincitu  falea^ua,  Jordan  dc  Evermann,  1896, 941,  pi.  oxlvi,  fig.  896. 

DiAONOBis. — ^Body  very  broad,  the  depth  more  than  .5  total  length;  head  contained  3.75 
times  in  length;  snout  shorter  than  eye;  dorsal  rays  yi+i)19,  dorsal  spines  thick  and  short; 
anal  rays  n+iyl8;  anterior  rays  of  dorsal  and  anal  reaching  nearly  to  posterior  margin  of  fins; 
ventrals  short,  .33  length  of  head.  Ck>lor:  bluish  above,  silvery  below;  fins  bluish  with  lighter 
tips;  dorsal  black  in  young,     (/o^oo/iis,  scythe-shaped.) 

The  principal  habitat  of  the  round  or  ovate  pompano  is  the  West  Indies, 
whence  it  extends  to  Massachusetts  and  Brazil.  The  young  aro  sometimes 
abundant  in  southern  Massachusetts,  where  they  are  transported  by  the  Gulf 
Stream,  but  the  adults  are  not  common  anywhere  in  the  northern  part  of  the 
species'  range.  Jenkins  obtained  one  specimen  at  Beaufort  in  the  summer  of 
1885;  Jordan  &  Gilbert  took  a  single  young  specimen  there  in  1878;  and  in  1902 
a  1-inch  example  was  taken  at  Town  Marsh,  Beaufort  harbor,  on  August  23,  and 
additional  specimens  were  collected  at  the  bight  of  Cape  Lookout.  The  maxi- 
mum length  of  the  species  is  15  inches. 

186.  TRAOHINOTUS   OOODEI  Jordan  &  Eyeimann. 

"Pompano";  Permit. 

Tmetninohu  goodti  Jordui  A  Erermaiin,  1896,  431;  West  Indies,  north  to  west  Florid*. 

Diagnosis. — ^Depth  contained  2.6  times  in  total  length;  head  .33  length;  dorsal  rays 
vi+i|19;  anal  rays  u+i|17;  ventrals  .5  length  of  head.  Ck>lor:  bluish  silvery  above,  silvery 
white  below;  dorsal,  anal,  and  caudal  lobes  black.  (Named  after  Prof.  George  Brown  Qoode, 
former  U.  S.  Commissioner  of  Fisheries.) 

This  large  pompano  is  a  West  Indian  form  which  ranges  regularly  to  Florida 
and  sometimes  strays  to  points  on  the  east  coast  north  of  Florida.  It  is  occa- 
sionally taken  by  the  Beaufort  fishermen,  the  examples  weighing  25  pounds  or 
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more;  and  many  years  ago  one  weighing  2S  pounds  was  caught  at  Cape  Lookout 
and  forwarded  to  Professor  Baird  at  Washington  by  Mr.  George  N.  Ives.  In  the 
State  Museum  at  Raleigh  there  is  a  fine  example  of  this  fish  taken  in  New  Han- 
over County  in  1S84  by  Mr.  H.  H.  Brimley,  and  in  the  same  collection  there  are 
several  others  from  the  southern  part  of  the  state;  all  of  these  are  about  2.5  feet 
long.  In  July,  1906,  Dr.  E.  W.  Gudger  saw  a  20-pouDd  specimen  at  Hatteras. 
The  local  fishermen  have  no  more  for  it  except  "pompano".  As  a  food  fish  it  is 
inferior  to  the  smaller  species. 

187.  TRAOEQNOTUS  OAB.OLINUS  (LimuBUs.) 
"Pompano";  "Sun-flsli", 

Oiul«n>*laui  taralinui  Linnaiu,  SyiU 
Tn^vnalut  mralinu 

IVacAuuhit  earDfiniu.  Jvnkiai.  1B87, 80;  Basufoit.    JonUd  t  Erermum,  1896,  M4.  pi.  exlvii,  fit.  39S.     Lin- 
ton. lOOS,  366;  BKUfort. 

DlAQNOStS. — Depth  oontsined  2.33  to  2.4  timCH  in  total  length;  head  .25  length;  eye 
equal  to  snout,  contained  4.5  timea  in  length  of  head;  doml  rays  vi-(-i,25;  anal  raya  ii-f-i,23: 
ventrala  about  .5  length  of  pectorals  and  .4  length  of  bead.  Color:  bluish  or  gieeniah  on  back 
silvery  on  udes,  rich  golden  yellow  below;  fina  with  bluiab  or  yellowish  shades. 


Fig.  91.    PoiiPANO.    TraehiTtUtu  earUxiutt. 

This  well-known  food  fish  occurs  on  our  Atlantic  coast  between  Massachu- 
setts and  Texas,  and  is  common  from  Chesapeake  Bay  southward.  Its  present 
abundance  on  the  North  Carolina  coast  is  not  nearly  so  great  as  formtTly. 
Yarrow,  referring  to  the  year  1871,  stated  that  it  was  abundant  at  Beaufort  in 
fall,  and  Jordan  &  Gilbert  reported  it  as  very  abundant  on  the  outer  banks,  the 
young  going  in  great  schools  in  the  surf.  Examples  from  .5  inch  to  4  inches  long 
are  taken  in  Beaufort  Harbor  in  summer,  but  spawning  fish  have  not  yet  been 
reported  from  that  region.  The  local  names  for  the  species  are  "pompano"  and 
"sun-fish".  The  latter  has  been  in  use  here  since  early  colonial  days,  and  was 
employed  in  1709  by  Lawson,  who  wrote; 
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Sun-fish  are  flat  and  rounder  than  a  bream,  and  are  reckon'd  a  fine-tasted  fish,  and  not 
without  reason.    They  are  much  the  size  of  angel-fish. 

The  pompano  ranks  as  one  of  the  choicest  of  our  salt-water  food  fishes,  and 
by  many  people  is  regarded  as  the  best.  '  The  catch  in  the  state  in  1902  was 
19,590  pounds,  for  which  the  fishermen  received  $965,  the  bulk  of  the  yield  com- 
ing from  Carteret,  Beaufort,  and  Pamlico  counties.  In  1897  more  than  53,000 
pounds,  valued  at  $1,728,  were  credited  to  the  state,  while  in  1890  only  9,750 
pounds,  worth  $780,  were  reported.  With  regard  to  the  pompano  in  the  Beau- 
fort region  Dr.  Coker  reported: 

The  scarcity  of  the  pompano  at  Beaufort  prevents  its  being  counted  an  important  fish. 
During  the  years  1902-3  the  catch  amoimted  to  only  a  few  hundred  pounds.  A  few  years 
ago  a  good  many  boxes  were  shipped,  and  in  the  days  of  the  Cape  Lookout  fishery  quantities 
were  taken.  The  average  weight  is  2.5  to  4  pounds,  the  largest  being  about  5  pounds.  Fish 
of  3  to  5  pounds  weight  bring  prices  which  compare  with  those  for  mackerel,  20  to  25  cents, 
sometimes  40  cents  a  poimd,  while  the  smaller  ones  are  of  much  less  value,  hardly  selling  so 
well  as  spots. 

Family  POMATOMIDiE.    The  Blue-fishes. 

This  family,  which  is  related  to  the  Carangidse,  contains  a  single  genus. 
Body  elongate,  compressed,  covered  with  weakly  ctenoid  scales;  head  large; 
mouth  large,  oblique,  lower  jaw  projecting,  premaxillaries  protractile,  maxillary 
with  a  large  supplemental  bone;  jaws  with  a  single  series  of  strong,  wide-set 
teeth;  upper  jaw  with  an  inner  row  of  small  depressed  teeth;  a  patch  of  villiform 
teeth  on  vomer  and  on  base  of  tongue,  a  band  of  such  teeth  on  palatines;  opercle 
terminating  in  a  flat  point,  preopercle  produced  and  serrated;  gill-membranes 
free  from  isthmus  and  not  connected;  gill-rakers  few  and  slender;  branchio- 
stegals  7;  pseudobranchiae  large;  lateral  line  present;  cheeks  and  opercles  scaly; 
air-bladder  present;  pyloric  coeca  numerous;  dorsal  fins  2,  the  anterior  with 
weak,  low  spines,  the  posterior  dorsal  long,  elevated  anteriorly;  anal  similar  to 
second  dorsal,  with  2  small  free  spines;  dorsal  and  anal  scaly;  ventrals  thoracic; 
pectorals  small;  caudal  widely  forked. 

Genus  POMATOMUS  Lac^pide.    Blue-fishes. 

The  generic  characters  are  included  in  the  family  description.  There  is  only 
a  single  species,  found  in  both  old  and  new  worlds.  {Pomatomus,  with  cutting 
opercles.) 

188.  POMATOMUS  SALTATRIX  (Llnnaus). 
"Blue-fish";  "Tailor";  "Green-fish";  "Skip-jack";  Snapping  Mackerel. 

Perca  adUatrix  Linnstis,  Systema  Natune,  ed.  x,  203,  1758;  Carolina. 

Pomatomus  aaltatrix,  Yarrow,  1877, 210;  Beaufort.     Jordan  &  Gilbert,  1879,  380;  Beaufort.     Jordan,  1886.  27; 

Beaufort.    Jenkiits,  1887.  80;  Beaufort.     Jordan  &  Evermann,  1896,  046.  pi.  cxlviii.  fig.  400.     Linton, 

1605.368;   Beaufort. 

Diagnosis. — Body  elongate  but  stout,  depth  .25  total  length;  head  contained  3.3  times 
in  length;  cheeks  long;  eye  small,  .5  length  of  snout  and  .12  length  of  head;  maxillary  extending 
beyond  eye;  scales  in  lateral  series  about  95;  top  of  head  and  a  ridge  above  cheek  naked;  dorsal 
rays  viii  +  i,25;  anal  rays  ii  +  i,25;  pectorals  about  .5  length  of  head.  Color:  green  above, 
silvery  below;  the  young  brilliant  silvery.     {saltatriZf  leaper.) 
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The  blue-fish  is  widely  distributed  in  the  Atlantic  Ocean,  and  is  also  known 
from  the  Mediterranean  Sea  and  the  Indian  Ocean.  It  is,  however,  nowhere 
more  abundant  and  valuable  than  in  the  United  States,  where  it  is  one  of  the 
most  highly  esteemed  and  economically  important  of  food  fishes. 

"Blue-fish",  "green-fish",  and  "skip-jack"  are  among  the  names  applied 
to  the  fish  in  North  Carolina,  and  of  late  "tailor",  a  Chesapeake  Bay  name,  has 
come  into  use  at  Beaufort.  Lawson  (1709)  lists  both  "blue-fish"  and  "taylors" 
among  the  fishes  of  the  state. 


Fig.  92.    BLua-nsB.    Pomatomu*  vdtatnx. 

The  species  attains  a  large  size.  Some  schools  consist  of  fish  weighing  8  or 
10  pounds  or  even  more,  while  other  schools  may  be  composed  of  1-pound, 
3-pound,  or  5-pound  fish.  The  larger  fish  remain  at  sea,  while  the  smaller  ones 
enter  bays,  sounds,  and  rivers.  Fish  weighing  more  than  15  pounds  are  rare,  and 
the  maximum  authentic  weight  is  less  than  30  pounds.  In  "  Forest  and  Stream" 
for  October  10,  1903,  the  writer  published  a  note  on  what  appears  to  have  been 
the  largest  recorded  blue-fiah;  it  was  taken  at  the  Maddequet  Life-saving  Station, 
Nantucket,  in  the  latter  part  of  September,  1903,  and  was  3  feet  9  inches  long 
and  weighed  27  pounds.  Professor  Goode,  in  his  "Natural  History  of  Useful 
Aquatic  Animals"  (1S84),  gives  the  following  data  showing  the  relation  between 
the  length  and  weight  of  the  b!ue-fish: 

Length.  Weight 

14  iochea  1    pound 


28-27  "       6 

29         "       8 

The  blue-fish  probably  spawns  offshore  in  summer,  but  ripe  examples  have 
rarely  been  observed  and  nothing  definite  is  known  as  to  the  spawning  time  and 
habits.  At  Woods  Hole,  Massachusetts,  well-developed  spawn  is  found  in  the 
fish  when  they  first  arrive  from  the  south  about  June  1 ,  and  young  fish  about  3 
inches  long  appear  in  July.  The  young,  3  to  6  inches  long,  are  abundant  in 
Beaufort  harbor  in  summer. 
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The  blue-fish  is  one  of  the  most  voracious  and  destructive  of  fishes.  Com- 
pared with  its  ravages,  the  work  of  man  in  killing  fishes  is  utterly  insignificant. 
The  remarks  of  Professor  Baird  on  this  subject  may  appropriately  be  quoted: 

There  is  no  parallel  in  point  of  destructiveness  to  the  blue-fish  among  the  marine  species 
on  our  coast,  whatever  may  the  case  among  some  of  the  carnivorous  fish  of  the  South  Ameri- 
can waters.  The  blue-fish  has  been  well  likened  to  an  animated  chopping-machine,  the  busi- 
ness of  which  is  to  cut  to  pieces  and  otherwise  destroy  as  many  fish  as  possible  in  a  given  space 
of  time.  All  the  writers  are  unanimous  in  regard  to  the  destructiveness  of  the  blue-fish. 
Going  in  large  schools,  in  pursuit  of  fish  much  inferior  to  themselves  in  size,  they  move  along 
like  a  pack  of  himgry  wolves,  destroying  everything  before  them.  Their  trail  is  marked  by 
fragments  of  fish  and  by  the  stain  of  blood  in  the  sea,  as,  where  the  fish  is  too  large  to  be  swal- 
lowed entire,  the  hinder  portion  will  be  bitten  off  and  the  anterior  part  allowed  to  float  or  sink. 
It  is  even  maintained,  with  great  earnestness,  that  such  is  the  gluttony  of  the  fish  that  when 
the  stomach  becomes  full  the  contents  are  disgorged  and  then  again  filled.  It  is  certain  that 
it  kills  many  more  fish  than  it  requires  for  its  own  support. 

The  yoimgest  fish,  equally  with  the  older,  perform  this  function  of  destruction,  and 
although  they  occasionally  devour  crabs,  worms,  etc.,  the  bulk  of  their  sustenance  throughout 
the  greater  part  of  the  year  is  derived  from  other  fish.  Nothing  is  more  conmion  than  to 
find  a  small  blue-fish  of  six  or  eight  inches  in  length  under  a  school  of  minnows  making  continual 
dashes  and  captures  among  them.  The  stomachs  of  the  blue-fish  of  all  sises,  with  rare  excep- 
tions, are  found  loaded  with  the  other  fish,  sometimes  to  the  nimiber  of  thirty  or  forty,  either 
entire  or  in  fragments. 

As  already  referred  to,  it  must  also  be  borne  in  mind  that  it  is  not  merely  the  small 
fry  that  are  thus  devoured,  and  which  it  is  expected  will  fall  a  prey  to  other  animals,  but 
that  the  food  of  the  blue-fish  consists  very  largely  of  individuals  which  have  already  passed  a 
large  percentage  of  the  chances  against  their  attaimng  maturity,  many  of  them,  indeed,  hav- 
ing arrived  at  the  period  of  spawning.  To  make  the  case  more  clear,  let  us  realize  for  a 
moment  the  niunber  of  blue-fish  that  exist  on  our  coast  in  the  sunmier  season.  As  far  as  I 
can  ascertain  by  the  statistics  obtained  at  the  fishing  stations  on  the  New  England  coast, 
as  also  from  the  records  of^the  New  York  markets,  kindly  furnished  by  Middleton  &  Carman, 
of  the  Fulton  Market,  the  capture  of  blue-fish,  from  New  Jersey  to  Monomoy,  during  the 
season,  amounts  to  not  less  than  one  million  individuals,  averaging  five  or  six  poimds  each. 
Those,  however,  who  have  seen  the  blue-fish  in  his  native  waters,  and  realized  the  immense 
number  there  existing,  will  be  quite  willing  to  admit  that  probably  not  one  fish  in  a  thousand 
\b  ever  taken  by  man._  If,  therefore,  we  have  an  actual  capture  of  one  million,  we  may  allow 
one  thousand  millions  as  occuring  in  the  extent  of  our  coasts  referred  to,  even  neglecting  the 
smaller  ones,  which  perhaps  shoidd  also  be  taken  into  the  account. 

An  allowance  of  ten  fish  per  day  to  each  blue-fish  is  not  excessive,  according  to  the  testi- 
mony elicited  from  the  fishermen  and  substantiated  by  the  stomachs  of  those  examined;  this 
gives  ten  thousand  millions  of  fish  destroyed  per  day.  And  as  the  period  of  the  stay  of  the 
blue-fish  on  the  New  England  coast  is  at  least  one  hundred  and  twenty  days,  we  have  in  round 
numbers  twelve  hundred  million  millions  of  fish  devoured  in  the  course  of  a  season.  Again, 
if  each  blue-fish,  averaging  five  pounds,  devours  or  destroys  even  half  its  own  weight  of  other 
fish  per  day  (and  I  am  not  sure  that  the  estimate  of  some  witnesses  of  twice  tins  weight  is  not 
more  nearly  correct),  \i  e  will  have,  during  the  same  period,  a  daily  loss  of  twenty-five  hundred 
million  pounds,  equal  to  three  hundred  thousand  millions  for  the  season. 

This  estimate  applies  to  three  or  four  year  old  fish,  of  at  least  three  to  five  pounds  in 
weight.  We  must,  however,  allow  for  those  of  smaller  size,  and  a  hundred-fold  or  more  in 
number,  all  engaged  simultaneously  in  the  butchery  referred  to. 

We  can  scarcely  conceive  of  a  number  so  vast;  and  however  much  we  may  diminish,  within 
reason,  the  estimate  of  the  number  of  blue-fish  and  the  average  of  their  captures,  there  still 
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remains  an  appalling  aggregate  of  destruction.  While  the  smallest  blue-fish  feed  upon  the 
diminutive  fry,  those  of  which  we  have  taken  account  capture  fish  of  large  size,  many  of 
them,  if  not  capable  of  reproduction,  being  within  at  least  one  or  two  years  of  that  period. 

North  Carolina  has  long  been  famous  for  its  blue-fish,  which  support  special 
market  fisheries  and  also  afiFord  excellent. sport  to  many  hundreds  of  persons 
annually.  The  species  is  subject  to  great  variations  in  abundance  quite  indepen- 
dent of  human  influence.  Yarrow  has  left  the  following  note  on  the  fish  during 
1871: 

This  species  appears  in  Beaufort  Inlet  in  early  spring,  but  is  taken  only  in  nets.  In  June 
it  commences  to  take  the  hook,  but  the  months  of  August  and  September  are  the  best  for 
trolling.  At  this  time  enormous  numbers  may  be  foimd  in  schoob,  swimming  alongside  shoals 
in  tolerably  rough  water.  On  the  23rd  day  of  September,  1871,  four  persons,  in  four  hours, 
took  by  trolling  660  blue-fish.  During  the  latter  part  of  this  month,  in  the  same  year,  enor- 
mous schools  were  noticed  in  and  near  the  ship  channel,  feeding  upon  the  red-billed  gar,  so- 
called  {Hyporhamphua  roberti).  The  stomachs  of  individuals  taken  were  literally  crammed 
with  these  fishes.  The  very  large  specimens  of  blue-fish  occasionally  met  with  in  the  markets 
in  January  never  enter  Beaufort  Inlet;  they  are  taken  on  the  beach  from  Cape  Lookout  north- 
ward, the  run  lasting  sometimes  two  months,  occasionally  only  a  week  or  ten  days.  During 
the  last  week  of  December,  1871,  large  schools  of  young  blue-fish  were  noticed  in  Beaufort 
Inlet  swimming  from  the  southward,  apparently  making  for  the  sea;  their  size  about  four 
inches. 

Mr.  R.  Edward  Earll  (in  Goode,  1884)  gave  the  following  account  of  the 
blue-fish  in  North  Carolina  in  the  years  preceding  1880: 

The  large  fish  are  most  abundant  between  Cape  Hatteras  and  New  Inlet.  Small  fish 
frequently  enter  the  sounds  during  the  summer  months,  and  have  long  been  taken  by  the 
residents.  The  larger  ones  seldom  enter  the  inlets,  but  remain  near  the  outer  shore,  where 
they  feed  upon  the  menhaden,  shad,  and  alewives,  during  the  season  of  their  migrations  to 
and  from  the  larger  sounds  in  fall  and  spring..  * 

Apparently  the  first  that  was  known  of  the  presence  of  large  blue-fish  in  this  region  was 
in  1842,  when  a  quantity  was  taken  in  a  haul-seine  near  New  Inlet.  Gill-nets  were  first  used 
for  the  capture  of  the  species  in  this  locality  in  1847,  though  they  were  not  generally  adopted 
till  several  years  latter.  The  first  vessel  visited  the  region  in  1866,  and  from  that  date  to  1879 
six  to  twelve  sail  came  regularly  to  the  locality.  The  fishery  reached  its  height  between.  1870 
and  1876,  when  in  addition  to  the  vessels  fully  one  hundred  crews  of  five  men  each  fished 
along  the  shores.  The  catch  varies  greatly  from  time  to  time  as  the  fish  are  constantly  on  the 
move  and  often  go  beyond  reach  of  the  seines  and  gill-nets.  Some  seasons  each  boat's  crew 
has  averaged  four  or  five  thousand  fish  weighing  ten  to  fifteen  pounds  each,  and  again  they 
have  taken  almost  notliing.  Frequently  the  bulk  of  the  catch  of  an  entire  season  is  taken  in 
three  or  four  days. 

Since  the  winter  of  1877  and  1878  the  fish  are  said  to  have  been  much  less  abundant  and 
of  smaller  size.  In  the  winter  of  1879  and  1880  about  seventy-five  crews  were  engaged  in  the 
fishery  from  the  first  of  November  till  Christmas.  The  total  catch  did  not  exceed  fifty  thousand 
fish  averaging  six  pounds  each.  The  small  niunber  taken  is  partially  accounted  for  by  the 
fact  that  many  of  the  fish  were  so  small  as  to  readily  pass  through  the  meshes  without  being 
caught. 

During  my  visit  in  May,  1880,  large  schools  of  blue-fish  were  reported  along  the  shore,  and 
a  considerable  number  of  shad  and  other  species  were  found  upon  the  beach  where  they  had 
been  driven  by  their  pursuers.  A  good  many  blue-fish  were  also  stranded  while  in  pursuit  of 
their  prey.    It  seemed  that  there  is  no  reason  to  believe  that  the  fish  have  permanently  left 
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the  coast,  or  that  they  are  even  so  scarce  as  is  at  present  claunedi  for  the  men  have  fished  with 
little  regularity,  and  have  gone  a  short  distance  from  the  shore,  while  the  bulk  of  the  blue-fish 
may  have  been  farther  out. 

Lrfwson'snote  on  the  blue-fish  in  North  Carolina  waters  in  the  first  decade  of 
the  eighteenth  century  has  some  historic  interest: 

The  blue-fish  is  one  of  our  best  fishes  and  always  very  fat.  They  are  as  long  as  a  sal- 
mon, and  indeed,  I  think,  full  as  good  meat.  These  fish  come  (in  the  fall  of  the  year)  gen- 
erally after  there  has  been  one  black  frost,  when  there  appear  great  shoals  of  them.  The 
Hatteras  Indians,  and  others,  run  into  the  sands  of  the  sea  and  strike  them,  though  some 
of  these  fish  have  caused  sickness  and  violent  burnings  after  eating  them,  which  is  found  to 
proceed  from  the  gall  that  is  broken  in  some  of  them,  and  is  hurtful.  Sometimes  many 
cartloads  of  these  are  thrown  and  left  dry  on  the  seaside,  which  comes  by  their  eager  pursuit 
of  the  small  fish,  in  which  they  run -themselves  ashore,  and  the  tide  leaving  them,  they  can- 
not recover  the  water  again.  They  are  called  blue-fish,  because  they  are  of  that  colour, 
and  have  a  forked  tail,  and  are  shaped  like  a  dolphin. 

Among  the  salt-water  fishes  of  North  Carolina,  the  blue-fish  is  exceeded  in 
value  by  only  the  mullets  and  the  squeteagues.  The  general  trend  of  the  fishery 
is  upward,  but  the  catch  shows  seasonal  fluctuations  here  as  elsewhere.  Follow- 
ing are  the  official  statistics  for  5  years: 


TEABS. 


POUNDS. 


1880 
1889 
1890 
1897 
1902 


600,000 

895,110 

1,345,115 

1,696,175 

977,140 


VALUE. 


$12,000 
20,877 
33,603 
46,752 
34,268 


Gill  nets  take  the  largest  quantities,  followed  by  seines,  pound  nets,  and 
lines,  the  last  being  used  principally  in  Dare  County.  The  fishermen  of  Carteret 
County  conduct  the  most  extensive  fishery,  closely  followed  by  those  of  Dare 
County;  noteworthy  fishing  is  also  done  in  Beaufort,  Craven,  Hyde,  New 
Hanover,  Onslow,  and  Pamlico  counties.  In  recent  years  about  8  or  10  per  cent 
of  the  product  has  been  salted. 

Family  RACHYCENTRIDiE.    The  Crab-eaters. 

This  family  includes  a  single  genus  related  to  the  scombroid  fishes.  The 
body  is  elongate,  cylindrical,  and  covered  with  small,  smooth  scales;  head  broad, 
somewhat  depressed;  mouth  horizontal,  wide,  maxillary  reaching  front  of  eye; 
short,  sharp  teeth  in  villiform  bands  on  jaws, tongue,  vomer,  and  palatines;  pre- 
maxillaries  not  protractile;  preopercular  margin  entire;  gill-rakers  short  and 
stout;  air-bladder  absent;  dorsal  fin  consisting  of  8  short,  stout  spines,  not  con- 
nected by  membrane  and  each  depressible  in  a  groove,  and  a  long,  low  soft  por- 
tion; anal  fin  similar  to  soft  dorsal,  with  2  spines;  caudal  strongly  forked. 
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Oanui  RACH¥CB1CTR0H  Kcup.    Cnb-Mten. 
The  peculiarities  of  thia  genua  are  indicated  in  the  family  definitioa.     One 
apecies,  of  wide  distribution,  superficially  reaembling  the  common  remora. 
(Radtycentron,  spiny  back.) 


IBQ.  RAOKYOENTRON  OANADUS  (Ltnr 
"Oabio":  Orab-eatei;  Seigeant-fish. 


AUS). 


u  liniwus.  Syitama  N&tim,  ed.  xii,  401, 1700;  CWvUnA. 
conaila,  Yunw,  IS77,  3ia:    Bmifort.     Jankiiu,  ISSfi,  11;    Bwufoit.    Jordui.  ISM.  27;    B«a(iirt. 
JsnUiu.  1887.  SB;    Bgaufart. 

fui,  Jonlmn  i  Evennsiin.  1886.  MS,  pL  cxlvill.  Oc  401.     liatoD,  IMS,  370;  Bauifort. 

DtAQHOaiB.— Depth  contained  5.6  times  in  length;  head  contained  4.25  times  in  ]eng;th: 
lateral  line  wavy,  nearly  parallel  with  back,  descending  posteriorly;  donal  rays  viii4 
anal  rays  u,25;  caudal  deeply  concave,  Upper  lobe  longer;  pectorals  broad  and  pointed.  Color: 
dark  brown  on  back,  silvery  white  below;  a  dark  lateral  band,  about  width  of  eye,  extending 
from  mout  to  tail;  below  this  a  narrower  dark  band.  {caTtadut,  Canada,  where  the  species  does 
not  occur.) 


Fig.  93.    CKaB-BaTBB.    BadtyottUron  eanadu*. 

In  summer  this  species  is  found  on  the  middle  and  south  Atlantic  coast  of 
the  United  States,  being  especially  common  in  Chesapeake  Bay,  where  it  ia  a 
food  fishof  some  importance  under  the  name"  bonito";  in  winter  it  withdraws  to 
the  West  Indies.  It  also  occurs  in  the  East  Indies.  Dr.  Yarrow  inserted  thia 
species  in  his  Beaufort  list  but  does  not  mention  having  seen  an  example;  there 
is,  however,  a  specimen  in  the  National  Museum  obtained  at  Beaufort  by  Dr. 
Yarrow,  and  there  is  a  second  specimen  forwarded  from  Fort  Macon  by  Dr. 
Weyrich  in  1872.  Drs.  Jordan  and  Gilbert  failed  to  find  it  and  omitted  it 
altogether  from  their  list.  Dr.  Jenkins,  however,  found  it  in  1S85.  Dr.  Coker 
reports  that  when  the  large  seines  were  used  in  the  Cape  Lookout  fisheries,  crab- 
eaters  were  often  taken,  some  of  them  weighing  40  to  50  pounds;  they  were 
shipped  chiefly  to  the  state  markets,  where  they  brought  a  fair  price,  sometimes 
being  sold  as  cero.  The  fish  was  found  occasionally  in  the  Beaufort  market  in 
1901,  and  a  number  of  specimens  were  collected  for  the  laboratory  in  the  summer 
of  1903,  one  on  an  oyster  reef  in  the  harbor,  another,  10  inches  long,  on 
Bird  Shoal.  The  regular  name  for  the  fish  at  Beaufort  is  "cabio",  allied  to 
the  Bermuda  name  "cubby-yew";  the  book  name  "cobia"  is  posmblyamis- 
print. 
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The  fish  is  known  to  spawn  in  Chesapeake  Bay  in  summer,  and  its  eggs  have 
been  artificially  hatched.  It  feeds  largely  on  crabs,  but  also  eats  shrimp  and 
small  fish  of  all  kinds,  and  is  very  voracious.  It  attains  a  length  of  5  feet  or  more 
and  a  weight  of  upwards  of  60  pounds. 

Family  STROMATEIDiE.    The  Butter-fishes. 

Small  marine  fishes,  some  of  them  food  fishes  of  importance.  Body  com- 
pressed, depth  moderate  or  extreme;  head  more  or  less  blunt;  mouth  small  or 
moderate,  with  weak  teeth  in  jaws;  tongue,  vomer,  and  palatines  rarely  or  never 
toothed;  esophagus  with  lateral  sacs  in  which  are  hooked  teeth;  nostrils  double; 
opercles  entire  or  serrate;  gill-membranes  free  f^om  isthmus;  gill-rakers  long  or 
moderate;  pseudobranchisd  present;  branchiostegals  5  to  7;  lateral  line  present 
and  continuous;  body  and  more  or  less  of  head  covered  with  small,  thin  cycloid 
scales,  which  extend  on  vertical  fins;  air-bladder  usually  lacking;  pyloric  coeca 
numerous;  dorsal  fin  single,  preceded  by  a  few  weak  or  obsolete  spines,  the  soft 
ra3rs  numerous;  anal  similar  to  dorsal,  usually  with  3  spines;  ventrals  thoracic, 
present  in  young  but  sometimes  absent  in  adults.  Following  the  revision  of  this 
family  by  Regan  (Annals  and  Magazine  of  Natural  History,  vol.  x,  7th  series, 
1902),  4  genera  are  represented  in  the  local  fauna.  In  addition  thereto  at  least 
one  other,  Palinurichthys,  maybe  provisionally  inserted;  the  rudder-fish,PaZinwr- 
icfUhya  perciformi8  (Mitchill),  is  often  observed  on  the  Middle  Atlantic  coast 
under  floating  boxes,  logs,  etc.,  or  about  rudders  of  vessels,  and  doubtless  will  be 
found  to  occur  in  North  Carolina  waters. 

Key  to  the  North  Carolina  genera  of  StromaUidcB. 

t.  Ventral  fins  present  in  adult  as  well  as  in  young;  esophagus  with  longitudinal  folds;  dorsal 
efpines  7  to  11. 
a.  Lateral  line  concurrent  with  outline  of  back;  dorsal  spines  high,  10  or  11  in  number. 

b.  Teeth  on  vomer  and  palatines Nomeus 

66.  No  teeth  on  palatines Pseneb 

aa.  Lateral  line  curved  anteriorly,  straight  posteriorly;  dorsal  spines  low,  7  to  9  in  number. 

Paldtdbichthys. 
iL  Ventral  fins  absent  in  adult;  esopha&;us  without  longitudinal  folds;  dorsal  spines  3. 

c.  Dorsal  and  anal  fins  very  high  and  falcate  in  front;  body  almost  as  deep  as  long;  no 

series  of  pores  along  back  £u>ove  lateral  line Peprilus. 

ce.  Dorsal  and  anal  fins  moderately  elevated  in  front  and  not  falcate:  body  not  half  as 
deep  as  long;  a  series  of  conspicuous  pores  along  back  above  lateral  line. 

PORONOTUa. 

Genus  NOMEUS  Cuvier.    Portuguese-man-of-war-fishes. 

In  this  genus  the  body  is  moderately  compressed;  head  rather  flat  above; 
teeth  on  jaws,  vomer,  and  palatines,  in  a  single  series  on  jaws;  pseudobranchicB 
large;  air-bladder  present;  about  10  dorsal  spines  and  3  anal  spines;  ventrals  long 
and  attached  to  abdomen  by  a  membrane;  caudal  strongly  forked.  One  species. 
{Nomeus,  pastor.) 

190.  NOMEUS  QRONOVn  (Gmelin). 
Portuguese-man-of-war-fish. 

Oobita  ffnnovH  Qmelln,  Systema  Natune,  ziii,  1205. 1788;  tropical  America. 

Nmnrnu  grommi,  Jenkins.  1885.  11;    Beaufort.    Jordan.  1886.  27;    Beaufort.    Jenkins,  1887,  80;    Beaufort. 
Jordan  dc  Ehrermann.  1806. 040.     Wilson,  1000. 355:  Beaufort. 
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Diagnosis. — DepthcontainedS.S  times  in  total  length,  the  dorsal  and  ventral  outlines 
equally  curved;  head  contained  3.4  times  in  length;  maxillary  extending  under  anterior  part 
of  eye;  eye  contained  3.2  times  in  head,  snout  4  times;  scales  in  lateral  series  65;  dorsal  rays 
IX  or  x+i,25  to  27;  anal  rays  in,25  to  27;  ventrals  extending  to  front  of  anal,  a  little 
shorter  than  head;  pectorals  extending  beyond  front  of  anal.  Color:  light  brown  above,  silvery 
below,  sides  with  large  brown  spots;  caudal  with  brown  Bf>ot8;  anal  with  3  brown  spots;  ventrals 
black  with  silvery  margin;  pectorals  brown  above,  white  below.  (Named  for  the  celebrated 
Dutch  ichthyologist,  Gronovius,  contemporary  with  Linnieus.) 


Fig.  94.      PoRTuaDB8B-MAN-OF-WAB-W8H.     Nom9u»  gTonovU. 

This  native  of  tropical  waters  (West  aad  East  Indian)  is  abundant  in  the 
Sargasso  Sea  and  not  uncommon  in  southern  Florida;  at  more  northern  points  on 
the  United-States  coast  it  occurs  as  a  straggler.  Dr.  Jenkins  took  an  example 
half  an  inch  long  in  a  tow  net  at  Beaufort  in  the  summer  of  1885,  and  states  that 
in  fall  the  fish  is  common, "  then  found  only  in  a  medusa,  the  medusa  neyer  being 
found  without  a  Nomeua".  Prof.  Wilson  also  records  the  fish  as  occurring  at 
Beaufort  in  the  bell-cavity  of  the  medusa  Stomolophus.  The  present  author 
has  noted  the  occurrence  at  Woods  Hole,  Mass.,  of  as  many  as  12  of  these  fish 
under  a  single  specimen  of  the  medusa  known  as  the  "  Portuguese  man-of-war" 
(Physalia).     The  usual  length  attained  is  5  or  6  inches. 

•  Genus  PSEHES  Cuvier  «nd  Valenciennes. 

Body  rather  deep  and  compressed;  mouth  small,  overhung  by  the  swollen 
snout;  jaw  teeth  in  a  single  series;  no  teeth  on  tongue  and  vomer  in  young; 
scalesof  small  or  moderate  size,  covering  body;  firstdorsal  with  lOor  11  spines; 
second  dorsal  and  anal  long  and  similar;  anal  spines  3,  not  separate  from  soft 
part.  There  are  5  or  6  American  species,  some  found  in  very  deep  water  and 
some  at  the  surface;  1  known  from  North  Carolina  coast.  {Psenes,  osprey  or 
fish-hawk,  a  name  of  no  obvious  application.) 

19X.    PSENES  REGULUS  Poey. 

Puna  ntrutul  Po«y.  Synnpaie  pjsrium  nibemuum.STS,  1S6S:  Cuba.     Jordan  A  Evermun.  lSe6,  9S1. 

DiAOMOBia.— Body  oval,  much  compressed,  depth  .4  length;  head  about  equal  to  depih; 
eye  large,  more  than  .3  head:  teeth  on  jaws  in  one  row,  short,  slender;  dorsal  rays  x, 16  t«x, 18; 
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analnyfliu.lS;  caudal  rounded;  ventrals  much  shorter  than  pectorala.    Color;  ulveiy  white, 
with  lai;ge  irreg:ular  dark  tpota  and  blatchea.     (regutut,  little  king.) 

A  l-inch  specimen  of  this  species,  heretofore  known  only  from  the  coast  of 
Cuba,  was  obtained  by  the  steamer  Fish-Hawk  off  Beaufort  in  the  summer  of 
1902;  it  was  doubtless  a  mere  straggler,  wafted  there  by  the  Gulf  Stream,  The 
maximum  length  is  about  3.5  inches. 

G«Dua  PEPRILUS  Curler.     Harreat-fiihes. 

Body  much  compressed,  orbicular;  head  short,  anterior  profile  obtuse;  cau- 
dal peduncle  slender,  without  keel;  mouth  terminal,  oblique,  jaws  about  equal; 
lateral  line  arched,  continuous;  dorsal  fin  long,  with  anterior  rays  much  elongated, 
anal  fin  similar;  caudal  fin  large  and  strongly  forked;  pectorals  long  and  narrow; 
ventrals  absent,  represented  by  a  single  sharp  spine  attached  to  pubic  bone. 
One  species  on  the  Atlantic  coast  of  the  United  States. 


182.  PEPE.ILU8  ALEPIDOTUS  (Linnaus). 
"Star";  "Star-flah";  Harreat-fish. 

liniiBtu,  SyltflmB  MUune,  ed.  i,  248,  1758;  Junuca. 
Chatodai  alepidotui  LbmiBUi.  Syitanw  Natuw.  ed.  aii,  460,  1760;  Cbu-lstoD. 
Rhemlnu  paru,  JonUn  t  Bwnnum,  ISOe.  eeS;   1SS8.  ZS4B;  pi.  d.  Es.  404. 
$(nma(«*al*pidii«iH,  Kendall  A  Smith,  ISB4,  21;   HatUru  Inlet 


Fig.  95,    Harvk8T-fibh;  SrAR-FtaB.    PeprUut  aUpidotut. 

DiAONOSia. — Depth  .66  to  .75  length;  caudal  peduncle  vtry  short  and  narrow,  its  depth 
equal  to  distance  from  pupil  to  end  or  snout;  head  small,  .25  to  .28  length;  mouth  very  small- 
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maxillary  reaching  to  front  of  orbit;  eye  longer  than  snout,  .33  length  of  head;  scales  thin, 
deciduous',  about  90  in  lateral  series;  dorsal  fin  falcate,  the  rays  in,45;  anal  fin  similar  to  dorsal, 
the  rays  iii,43;  caudal  fin  long,  very  deeply  forked;  pectorals  1.4  to  1.6  times  length  of  head. 
Ck>lor:  pale  green  above,  golden  yellow  or  silvery  below,     {cdepidatus,  imscaled.) 

The  harvest-fish  ranges  from  Massachusetts  to  South  America,  and  is  not 
uncommon  in  Chesapeake  Bay  and  southward.  Although  it  has  not  often  been 
recorded  from  North  Carolina,  it  is  not  rare  there.  About  Roanoke  Island,  in 
Croatan  and  Pamlico  sounds,  it  is  well  known  under  the  name  of  "star"  or 
"star-fish".  It  is  often  taken  in  pound  nets  in  Pamlico  Sound,  and  is  there 
considered  an  excellent  food-fish.  On  December  13,  1890,  Dr.  Kendall  found 
several  live  specimens  stranded  on  the  beach  at  Hatteras  Inlet.  During  July 
and  August,  1905,  more  than  500  specimens  were  reported  as  being  caught  in 
Beaufort  Harbor  in  a  pound  net  operated  for  the  laboratory.  Eight  inches 
appears  to  be  about  the  maximum  length  attained.  The  young  are  often  found 
beneath  the  "Portuguese  man-of-war"  and- other  large  medusae. 

Genus  P0R0N0TT7S  GilL    Btttter-fishes. 

Similar  to  Peprilua,  but  with  depth  of  body  much  less,  the  dorsal  and  anal 
fins  less  elongated,  and  a  series  of  large,  wide-set  pores  along  the  back;  lateral 
line  arched  and  placed  high  on  the  side;  pectorals  long;  ventrals  wanting.  One 
species.     (Poronotia,  pore-back.) 

198.  PORONOTUS  TRIA0ANTHU8  (Peck). 
"Butter-fiBh";  "Butter-perch";  Dollar-fish;  Harvest-fish. 

3tromaUU9  triaeanthtu  Peek.  Memoin  American  Academy,  ii,  part  2,  48.  pi.  2,  fig.  2,  1800;  Fiacataqua  River, 

New  Hampshire.  Jordan,  1886.  27;  Beaufort. 
Poranohu  triaeanthu9.  Yarrow,  1877.  200;   Beaufort.    Jordan  dc  Gilbert,  1870,  377;    Beaufort  (after  Yarrow). 

Jordan  dc  Evennann.  1808, 2840.  pi.  d,  fig.  405. 
Rhombut  triaearUhtUt  Jordan  dc  Evennann.  1806. 067. 

Diagnosis. — ^Body  oval,  dorsal  and  ventral  curves  similar,  depth  contained  2.3  times  in 
total  length;  head  .25  length;  maxillary  not  extending  as  far  as  anterior  margin  of  eye;  lower 
jaw  somewhat  the  longer;  snout  very  short  and  obtuse;  eye  .25  length  of  head;  gillrrakers  .6 
diameter  of  eye;  scales  very  small;  a  row  of  conspicuous  pores  on  back  near  base  of  dorsal  fin; 
dorsal  rays  iii,45;  anal  rays  iii,38;  pectorals  longer  than  head;  caudal  deeply  forked.  Color: 
bluish  silvery,  with  numerous  irregular,  discreet,  dark  spots  (not  evident  after  death),  {trir 
€Loanthu8,  three-spined.) 

Ranges  along  the  entire  east  coast  of  the  United  States,  and  is  abundant 
from  Massachusetts  to  North  Carolina  from  spring  to  fall.  Yarrow  reported  the 
species  as  not  abundant  at  Beaufort;  Jordan  &  Gilbert  and  Jenkins  did  not  find 
it  there.  It  occurs,  however,  in  the  inside  waters  near  Beaufort  and  Morehead 
from  April  to  fall,  being  most  common  during  the  latter  season.  According  to 
Dr.  Coker  it  is  caught  in  large  numbers  in  some  parts  of  Pamlico  Sound  (as  in 
the  vicinity  of  Portsmouth),  and  is  also  taken  about  Cape  Lookout.  It  is  com- 
mon about  Roanoke  Island  from  May  through  the  summer.  In  June,  1899,  one 
was  found  in  the  bell-cavity  of  a  jelly-fish  (Stomolophus)  at  Beaufort.    On 
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December  13,  1890,  Dr.  W.  C.  Kendall  found  one  stranded  on  the  beach  of 
Hatteras  Inlet. 

The  butter-fish  goes  in  schools,  sometimes  of  large  size,  and  when  swimming 
leisurely  has  a  peculiar  undulatory  movement.  Its  maximum  size  is  under  a 
foot.  In  North  Carohna,  aa  elsewhere,  it  is  considered  an  excellent  pan  fish. 
The  local  names  are  "butter-fish"  and  "butter-f>erch".  The  species  is  not 
always  distinguished  from  Peprilus  alepidotus  by  the  fishermen. 


Fig.  06.    BoTTBR-nsB.    Poronotut  Iriacantkvt, 

Commercially  this  fish  is  worth  several  thousand  dollars  annually  to  the 
North  Carolina  fishermen.  In  1897  a  catch  of  94,750  pounds  sold  for  SI,758, 
and  in  1902  a  catch  of  S3,21S  pounds  brought  $1,357. 

Family  CORYPHjENID*:.    The  Dolphins. 

A  family  of  large  oceanic  fishes  found  chiefiy  in  warm  seas,  noted  for  their 
beautiful,  evanescent  hues.  The  body  is  elongated  and  much  compressed, 
tapering  gradually  from  head  to  tail;  the  forehead  is  elevated  owing  to  a  crest  on 
the  skull;  the  mouth  is  large,  with  cardiform  teeth  on  jaws,  vomer,  and  palatal 
bones,  and  with  villiform  teeth  in  a  patch  on  tongue;  there  is  a  single  many- 
rayed  dorsal  fin  beginning  over  eye  and  extending  nearly  to  caudal  fin;  the  anal 
fin  is  similar  to  dorsal  and  about  half  its  length;  the  pectoral  fins  short  and 
small;  the  ventrals  rather  large;  the  caudal  long  and  very  deeply  forked;  a  lateral 
line  is  present,  and  the  body  is  covered  with  small  cycloid  scales;  the  gill-mem- 
branes are  free  from  isthmus;  the brancbiostegals  number  7;  the  pseudobranchite 
are  absent;  the  pyloric  coeca  are  numerous;  the  air-bladder  is  lacking.  One 
genus. 

Genus  CORTPHAKA  LiaiueuB.    Dolphina. 

This  genus,  the  characters  of  which  have  been  given  in  the  family  definition, 
contains  probably  only  2  species.    Both  are  now  recorded  from  North  Carolina, 
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although  only  one  has  heretofore  been  reported  from  the  coasts  of  the  United 
States.     The  two  are  very 'much  alike: 

i.  Frontal  profile  nearly  vertical  in  adult;  maxillary  reaching  to  or  beyond  middle  of  eye; 

dorsal  rays  55  to  65;  anal  rays  26  to  30;  riieveryiaive hipjmrat. 

a.  Frontal  profile  convex  in  adult;  maxillary  reactung  front  of  pupil;  donal  raya  51  to  55; 
anal  rays  24  to  20;  eize  small equittu. 

(Corypkwna,  a  name  given  by  Ariatotle  to  the  following  species.) 

194.  OORYPH^NA  HIPPURUS  LimuBua. 
Dolphin. 

i  Evtreuum,  1890.  M2. 

Diagnosis. — Depth  .2  length;  length  of  head  contained  4.6  to  5.75  times  m  length;  profile 
varying  with  age  and  sex,  that  of  adult  male  nearly  vertical;  maxillary  extending  to  or  beyond 
middle  of  orbit;  dorsal  rays  55  to  65;  anal  rays  26  to  30.  Color;  brilliant,  changing  rapidly 
aft«r  death;  general  hue  light  green,  darker  above;  white  or  golden  below;  back  and  head  with 
a  series  of  about  15bright  blue  spotB  which  extend  on  snout  and  form  bands;  doiaal  fin  purplish 
blue,  with  paler  oblique  lines;  caudal  yellow;  other  fina  tinged  with  blue;  small  black  spots  on 
lower  parts,      {kippuritt,  horse-tail.) 


Pig.  97.    Dolphin.    Coryphana  hippurut. 

The  dolphin  is  known  from  both  sides  of  the  Atlantic  Ocean  and  from  the 
western  Pacific.  On  our  east  coast  it  ranges  as  far  as  Cape  Cod,  where  a  number 
of  small  specimens  have  been  collected  by  the  writer,  and  is  not  rare  from  South 
Carolina  to  Texas.  It  reaches  a  length  of  6  feet,  and  is  a  good  food  fish,  although 
reputed  to  be  poisonous  at  times.  It  is  a  powerful  swimmer,  and  preys  on  other 
fishes  which  live  near  the  surface. 

This  species  has  not  heretofore  been  recorded  from  North  Carolina.  A 
specimen  was  caught  by  a  Beaufort  fisherman  on  August  1, 1902,  and  sent  to  the 
laboratory  by  Mr.  Charles  S.  Wallace,  of  Morehead  City.  It  measured  28.5 
inches  over  all,  had  56  dorsal  and  27  anal  rays,  and  contained  fish,  among  which 
silversides  and  a  small  lizard-fish  were  recognizable.  In  the  summer  of  1903  at 
least  one  dolphin  was  taken  near  Beaufort,  but  did  not  reach  the  laboratory. 
Two  examples  about  15  inches  long  from  Carteret  County  are  in  the  State 
Museum  at  Raleigh. 
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195.  OOBYPHiBNA  EQUISETIS  LinnsBUS. 

Small  Dolphin. 


Coryphana  equitetit  linnnufl,  Systanut  Natuns,  ed.  z,  261,  1758;    hich  nas.    Jordan  A  Evermann,  1896,052. 
Linton,  1005, 875;  off  Gape  Lookout. 

Diagnosis. — ^Depth  oontained  3.4  to  4  times  in  length;  head  contained  4.2  to  4.6  times 
in  length;  profile  of  head  oblique;  maxillary  extending  to  front  of  pupil;  dorsal  rays  51  to  55; 
anal  rays  24  to  26.  Color:  brilliant  and  evanescent;  brownish  green  on  back,  white  or  golden 
below,  back  and  sides  with  blue^spots;  dorsal  blue,  with  pale  stripes;  caudal  yellow;  other  fins 
blue  tinged.     (equisetU,  horse-tail.) 

This  small  species  inhabits  the  open  Atlantic,  and  apparently  has  not 
previously  been  recorded  from  the  coast  of  the  United  States.  On  August  21, 
1902,  3  specimens  20  to  24  inches  long  were  caught  by  the  steamer  Fish-Hawk 
about  28  miles  oflf  Cape  Lookout.  They  agree  very  well  with  the  published 
descriptions  as  regards  frontal  profile,  length  of  maxillary,  dorsal  and  anal  rays, 
etc. 

Family  CENTRARCHIDiE.    The  Fresh-water  Basses  and  Sun-fishes. 

This  strictly  American  family  includes  some  of  the  best  known  and  most  use- 
ful of  our  fresh-water  fishes,  and  is  represented  by  numerous  species  east  of  the 
Rocky  Mountains,  only  a  single  species  being  found  beyond  the  mountains. 
Nearly  all  the  species  have  nests  and  guard  their  eggs  and  young  with  great  care. 
Anatomical  characters  by  which  the  family  is  distinguished  are  a  compressed  and 
rather  short  body;  a  large  or  small  terminal  mouth  well  supplied  with  villiform 
teeth  in  bands  on  jaws,  vomer,  palatines,  etc.;  protractile  premaxillaries;  maxil- 
laries  with  a  supplemental  bone,  obsolete  in  small-mouthed  species;  opercular 
margin  with  2  points  or  with  a  single  long  flap;  preopercle  entire  or  slightly 
serrate;  pseudobranchise  small;  branchiostegals  usually  6;  gill-membranes  not 
connected  (except  in  Elassoma)  and  not  attached  to  isthmus;  gill-rakers  mostly 
short,  with  teeth;  body,  opercles,  and  cheeks  scaly;  lateral  line  present  and 
usually  perfect;  two  dorsal  fins  connected,  the  anterior  with  6  to  13  spinous 
rays  (4  or  5  in  Elassoma);  anal  fin  large,  with  3  to  8  spines  and  numerous  soft 
rays;  intestine  short;  pyloric  coeca  5  to  10  (absent  in  Elassoma).  Of  the  12  or  13 
genera  recognized,  the  following  10  are  represented  in  North  Carolina  by  17 

species: 

Key  to  North  Carolina  genera  of  haeeee  and  eun-fiehee. 

t.  Dorsal  spines  4  or  5;   pyloric  cosca  absent Elassoma. 

it.  Dorsal  spines  6  to  13;  pyloric  ooeca  present, 
a.  Dorsal  fin  about  same  size  as  anal. 

b.  Dorsal  spines  6  to  8;   anal  spines  6;  body  and  fins  profusely  and  irregularly  spotted 

with  black PoMoxn. 

bb.  Dorsal  spines  11  or  12;   anal  spines  7  or  8 Cbntbabchxtb. 

aa.  Dorsal  fin  much  larger  than  anal. 

c.  Body  comparatively  short  and  deep,  depth  usually  exceeding   .4  length;  no  deep 

notch  between  two  dorsal  fins. 
d.  Teeth  on  toneue  and  pterygoids;   mouth  moderate,  the  maxillary  extending  be- 
yond middfe  of  eye. 

-    e.  scales  cycloid;    caudal  fin  rounded Acanthascbt7s. 

ee.  Scales  ctenoid;  caudal  fin  concave. 


228  FISHOS  OF  NORTH  CABOLINA. 

/.  Anal  BpinoB  6  to  8;  opercular  margin  with  2  flat  points;  preopercle  serrate 

at  an^e Ambloputes. 

//.  Anal  spines  3;  opercular  margin  with  a  long  flap;  preopercle  entire. 

CHilBNOBRTTTUS. 

dd.  No  teeth  on  tongue  and  pteryi^oids;  mouth  smalli  the  maxillary  barely  extending 

topupil  or  not  reaching  anterior  margin  of  eye. 

g.  Caudal  fin  rounded;  opercle  with  no  flap;  fishes  small  (3  inches  or  less). 

h.  Dorsal  spines  9;  maxillary  extending  to  anterior  edge  of  pupil . .  Ennsacanthus. 

hh.  Dorsal  spines  10;  maxillary  not  reaching  anterior  edge  of  eye.MESOGONiSTius. 

gg.  Oaudal  fin  concave;  operde  prolonged  into  a  flap,  always  black;  supplementary 

maxillary  bone  rudimentary  or  laddng Lepomib. 

cc  Bodv  elongate,  depth  about  .33  length;  doreal  fins  separated  by  a  deep  notch;  fishes 
of  comparatively  lai^  size Micbopterub. 

Genus  ELASSOMA  Jordan.    Pygmy  Sun-fishes. 

This  genus  is  by  some  authorities  made  the  type  of  a  separate  family, 
Elassomidffi.  It  is  characterized  by  a  reduced  number  of  dorsal  spines  (4  or  5); 
a  rather  long,  compressed  body  covered  with  large  scales;  conical  teeth  in  a  few 
series  in  jaws,  weak  teeth  on  vomer;  gill-membranes  connected,  not  joined  to 
isthmus;  knob-like  gill-rakers;  obsolete  lateral  line;  small  fins;  no  pyloric  cceca. 
The  genus  contains  2  species,  which  are  among  the  smallest  of  known  fishes, 
inhabiting  swampy  districts  in  the  Southern  and  South  Central  States.  They 
are  dwarfed  sun-fishes,  bearing  the  same  relation  to  the  other  sun-fishes  that  the 
darters  do  to  the  perches.  The  2  species  are  quite  similar,  but  typical  examples 
may  be  thus  distinguished: 

a.  Scales  in  longitudinal  series  38  to  45;  a  round  black  spot  as  large  as  eye  on  side  below 
anterior  part  of  dorsal  fin;  numerous  dark  narrow  vertical  bars  on  sides  ....  tonaium, 
aa.  Scales  in  longitudinal  series  27  to  30;  no  round  black  spoi  on  side;  no  dark  cross-bars. 

€verg^ad0i, 

{EloLSSoma,  diminution.) 

196.  ELASSOMA  ZONATUM  Jordan. 
Pygmy  Sun-fish. 

Klauoma  Monaia  Jordba,  BuUaUn  U.  8.  Natioiwl  Miaeum.  z,  50.  1877;    Little  Red  River.  Judsonia,  White 

Oounty,  ArkaaaM. 
BUutoma  wonaium,  Jordan  ft  Evermann,  1806, 082;  1808,  2851  (Waocamaw  Blver  at  Whiteville,  N.  C). 

DiAQNOSiB. — ^Depth  contained  3.5  tunes  in  total  length;  head  .33  length;  mouth  small, 
oblique,  the  maxillary  barely  reaching  pupil;  eye  large,  .33  length  of  head;  scales  in  lateral 
series  about  40,  in  transverse  series  19;  dorsal  rays  iy,9,  v,9,  or  v,10:  anal  rays  in,5;  caudal 
rounded.  Color:  olive  green;  10  or  12  dark  vertical  bands  on  sides;  a  large  rounded  black  spot 
on  side  under  anterior  part  of  dorsal;  a  black  bar  at  base  of  caudal;  fins  obscurely  barred. 
Length,  1.5  inches.    {Kmatumj  banded.) 

There  is  only  a  single  North  Carolina  record  for  this  species,  Prof.  Harrison 
Garman  having  collected  a  specimen  at  Whiteville,  Columbia  County,  on  the 
Waccamaw  River.  It  is  probable  that  the  species  will  be  found  to  be  not  uncom- 
mon in  that  section.    It  ranges  southward  from  Illinois  in  sluggish  waters. 

107.  ELASSOMA  EVEBOLADEI  Jordan. 

Pygmy  Sun-flsh. 

Blamoma  nergUadei  Jordan,  Proeeedings  U.  S.  National  Museum,  1884,  323;    Indian  River  and  Lake  Jessup, 
Florida.    Jordan  A  Evennann.  1806, 062.  pi.  diii,  fie.  414. 


BT8TEHATIC  CATALOOUB   OF    FIBHES.  229 

DuaNoeis. — Body  less  compressed  than  in  MOnatum,  the  depth  contained  3.5  times  in 
tottd  length;  head  3.1  times  in  length;  mouth  very  Bmall,  upper  jaw  reaching  only  to  anterior 
nuu^ia  of  eye,  lower  jaw  slightly  projecting;  eye  large,  it8  diameter  greater  than  snout  and 
.33head;scaleeinlengthwiaeBeriesabout  30.  in  tranBverse  series  13;  cheeks  and  opercles  BCSly; 
dorsal  rays  ni,8  to  iv,9;  anal  rays  iii,5  to  iii,7;  caudal  roimded.  Color:  variable,  usually  dark 
broim,  with  darker  spots;  some  of  the  body  scales  blue;  vertical  bands  on  udes  either  faint 
or  absent-  no  black  spot  on  shoulder-  dorsal  and  anal  fins  with  several  rows  of  dark  (red) 
spots;  caudal  usually  with  vertical  rows  of  dark  spots  and  2  red  epota  at  base.  Length,  to  1.3 
inches,     {evergladet  of  the  Everglades  ) 


Fig.  98.    PiauT  SoN-nsB.    Blauoma  tvtryladei. 

Heretofore  kDown  from  swampy  regions  in  Georgia  and  Florida.  In  Jan- 
uary, 1906,  the  U.  S.  Bureau  of  Fisheries  recuved  from  Mr.  W.  P.  Seal  a  specimen 
taken  by  him  in  a  large  cypress  swamp  near  Wilmington,  N.  C.  He  reports  the 
species  as  not  rare  in  that  locality  and  found  in  the  same  situations  as  the  mud 
minnow  (Umbra)  and  various  cyprinodonts  (Gambusia,  Heterandria,  etc.). 
Genus  POMOZIS  Raflnesque.    Cr^ples. 

A  strongly  marked  genus  of  rather  large  sun-fishes,  distinguished  by  a  com- 
pressed and  deep  body;  large,  oblique  mouth;  projecting,  upturned  snout;  broad 
maxillary  with  large  supplemental  bone;  projecting  lower  faw;  long  and  slender 
^U-rakers;  finely  toothed  preopercle  and  preorbital;  large  scales,  with  complete 
lateral  line;  well  developed  dorsal  and  anal  fins,  the  anal  larger;  ventral  fins  close 
together,  with  a  strong  spine.  Two  species,  very  similar  but  quite  distinct;  only 
one  definitely  detected  In  North  Carolina,  although  the  other  may  be  looked 
for  and  will  eventually  be  introduced.     The  two  are  distinguished  as  follows: 

i.  Dorsal  spines  7  or  8;  depth  .5  ]en|ith;  6  rows  of  scaler  on  cheeks;  dark  markmgs  not  form- 
ing vertical  bars  on  aides fpavide*. 

a.  Doreal  spines  5  or  6;  depth  .42  to  .45  length;  4  or  5  rows  of  scales  cm  cheeks;  darfc  marldnga 
forming  vertical  bars  on  sides annvlaria.* 

(Pomoxis,  sharp  opcrcle.) 

■Palilalia  nnnataru  lUAiiMqua.  O^ipia.  In  ISAS,  imdo'  th*  naina  Famexit  prufaanl&ua.  Dr.  QUI 
dMoribadmB^nippiHl  tobelromTuboni,  onTu'Rivu',  N.C.  Thli ipade* ts noirnferTsd  to tha lyniuiyinjr 
of  P.  oimalariM.  tba  cnppia,  u  an  aimmlnBtiim  □(  tba  typag  In  tbs  Nktiotud  UuKUm  iudicaU*  that  it  ii  uudoubt- 
adly  that  BpadH.  Aa  than  ii  caamdarabls  doubt,  bowsvar.  *a  to  tha  loeaJity  in  whieh  tbs  ■padmen  n*  raally 
eoUeol«d,  and  ■■  P.  annuJorii  ij  not  knawn  from  North  OuolUu  (BltluHiiii  It  nay  ba  loolrad  tor  Id  the  l^anch 
BmdX  it  Lt  thoiwbt  baat  to  dincxd  tti 
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198.  POMOXIS  SPAKOIDES  (Lac<p«de). 
"Speckled  Porch";  "White  Perch";  Oallco  Bass;  Strawberry  Baas;  Orappy. 

Ldbnit  tparoidf  L»e^p»ds,  Hiitoin  NMuralla  dga  Polnoni,  iii,  S17,  1802i    Bouth  Cuoluu. 

Pomscm  kcuuHiuhui,  Copa,  1S706, 151;   Naiue  Riv«. 

Pamorit  rparaidtt.  Jordan,  ISSW.  126.  130;  Tar  and  Neiue  riven.     Smith.  18B3a.  IdZ,  196,  ISQ;   Pa^uotuik 

River,  Edenton  Bay.  Rauolie  River.     Evermann  t  Cm,  ISM,  30Si    Ncum  River.     Jordul  h  Erw^ 

mann,  1B96,  067,  p1.  cliv,  Ga.  416. 

DiAQNoeis, — Body  much  compreaaed,  back  elevated,  the  depth  .5  length;  head  .3-3 
length;  snout  somewhat  upturned;  mouth  large,  maxillary  extending  beyond  pupil;  eye  large, 
equal  to  snout,  .25  length  of  head;  scales  in  lateral  series  40  U>  45,  in  tranaveree  series  22; 
dorsal  and  anal  fi"n  high;  dorsal  rays  vii,15  or  viii,15;  anal  rays  vi,17  or  vi,18.  Color:  bodjr 
light  silvery  green,  sometimes  with  &  delicate  pink  or  purple  suffusion;  bock  and  sides  inegu- 
larly  mottled  with  dark  green  or  black:  dorsal,  anal,  and  caudal  fins  marked  by  pale  and  dark 
green  or  black  spots  in  moie  or  less  regular  rows,      (■poroidet,  like  Spama,  the  sea  bream.) 


£1g.  99.    Calico  Babb;  Stkawbbrrt  Babb;  Crapft.    Pomoxii  tparoid**. 

The  calico  bass  is  found  coastwise  from  New  Jersey  to  Texas,  and  through- 
out the  Great  Lakes  and  upper  Mississippi  basin.  Its  range  has  been  greatly 
extended  by  transplanting,  the  Potomac  and  various  other  streams  having  been 
successfully  stocked.  This  fish  is  common  in  Albemarle  Sound  and  tributaries, 
in  Tar  and  Neuse  rivers,  and  in  other  suitable  waters  of  the  coastal  plain  and 
Piedmont  regions.  The  name  "speckled  perch"  is  in  use  on  Albemarle  and 
Pamlico  sounds,  and  the  name  "white  perch"  is  applied  near  Raleigh.  The 
fish  mentioned  by  Lawson  in  1709  as  the  "flat,  mottled  perch,  or  Irishman",  is 
doubtless  this  species. 

This  bass  ranks  high  as  a  game  fish,  and  in  fall  affords  sport  to  the  people  of 
Edenton  and  other  points,  minnows  and  grubs  being  used  for  b«t.  The  flesh  is 
firm,  white,  and  of  fine  flavor  when  the  fish  are  taken  from  cool,  pure  waters. 
The  maximum  weight  is  3  pounds,  but  the  average  is  not  over  1  pound. 
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The  calico  baas  spawns  in  March  in  Cape  Fear  River,  several  weeks  later 
in  tlie  Albemarle  section.  The  mated  fish  prepare  their  nest,  and  zealously 
guard  their  eggs  and  brood  in  the  same  manner  as  the  black  basses,  remaning 
with  the  fry  until  the  latter  begin  to  take  food;  at  times  they  have  been  observed 
to  show  great  pugnacity  in  defence  of  their  progeny. 

Genu  CEITTRARCHnS  Curier  h  ValendemiM.  Flien ;  Round  Sun-fishes. 
This  genus  embraces  a  single  small  species  which  is  one  of  the  most  beautiful 
of  the  sun-fishes.  Among  the  generic  characters  are  the  short,  deep,  and  com- 
pressed body;  projecting  lower  jaw;  well  developed  supplemental  bone  on 
maxillary;  teeth  on  jaws,  tongue,  vomer,  palatines,  and  pterygoids;  long,  slender, 
numerous  gill-rakere;  large  fins;  large  ctenoid  scales;  and  complete  lateral  tine. 
{Cetttrarchus,  spiny  vent.) 


199.  OENTRABOKUS  MAOROPTEBUS    (Lacdpbde). 
"Flier";  "MUl-pond  Poroli";  "Sun-isli". 

Lobrai  iWKrsDMrM  I«o<pMe,  Hiitoin  NMuntli  dw  Polaoiu,  til.  447,  1802;  CharisabHi,  S.  C. 
CntnnAut  iridttf.  Copa,  18706, 4I>1 :  Nsiub  Rirsr. 

Ctntrardoa  maerepttrut.  Jordu,  I88».  130i    NeuM  Rivsr  ftt  UiUbumla,  UtUs  River  M  Ooldjboro.     Smith, 
lSB3a.lM;  RouokaRivarmtPlymoutli.     Jotdu  di  Evanuuiu.  1806,  WS.  pL  dr.  flr  417. 


Fig.  too.    FuBB.    CenirardiMg  maeropUnti. 

DiAONOSiB. — Body  comparstively  abort,  profile  from  dorsal  fin  tu  eye  very  nteep,  depth  .5 
length;  head  contained  2.75  to  3  times  in  length;  mouth  oblique,  rather  small,  the  maxillary 
extending  to  pupil;  eye  contained  3.5  to  4  times  in  head;  scales  in  lateral  series  38  to  45,  in 
transverse  series  21,  4  to  6  rows  on  cheeks;  dorsal  rays  zi  to  xiii,12  to  14;  anal  rays  vii,15  or 
ym,15.  Color:  bright  yellowish  green  or  pea  green,  with  longitudinal  rows  of  small  dark- 
brown  spots;  •  darii  spot  below  eye;  soft  dorsal  and  anal  obscurely  mottled  or  with  narrow 
blackish  bars,     {macroptems,  large-finned.) 
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This  exceedingly  beautiful  sun-fiah  inhabits  lowland  waters  from  Virginia 
to  Louisiana,  and  the  Mississippi  basin  as  far  north  as  Illinois.  It  ts  common  in 
Roanoke  and  Neuse  rivers,  ia  also  known  from  Tar  River,  and  doubtless  occurs 
in  all  other  coastal  streama.  Its  small  size,  6  or  7  inches,  renders  it  unimportant 
AS  a  food  dsh,  but  it  is  u»ed  locally ,  at  Plymouth  and  other  places,  being  caught 
in  slat-weirs,  seines,  etc.  It  shares  with  other  species  the  name  of  "sun-fish" 
but  is  also  known  locally  as  "flier"  and  "irill-pond  perch",  designations  which 
seem  to  be  used  only  for  this  species  and  in  this  state. 

'Genus  ACAKTHARCHIIS  Gill.    Hud  Sun-fl^M. 

In  this  genus  the  form  is  oblong,  rather  stout,  and  but  little  compressed; 
mouth  moderate,  maxillary  broad,  supplemental  bone  large,  lower  jaw  slightly 
projecting;  teeth  on  jaws,  vomer,  palatines,  pterygoids,  and  tongue;  gill-rakers 
few,  long;  preopercular  margin  not  serrate;  scales  large,  lateral  line  complete; 
dorsal  spinea  II  or  12,  anal  spines  5;  caudal  rounded.  One  small  species. 
(Acatitharchva,  spiny  vent.) 

200.  AOANTHAKOHUS  POMOTIS  (Balrd). 
"ICud  Ferch"i    "Fercli";  Uud  Sun-flali;  Hud  Baas. 

CntlrarchiH  p«mttit  Baird,  Ninth  Bmithwuiiu  Report,  325,  ISM:  Naw  York  ud  New  Janay- 
AtaiMarduit  ponoHt.  Jordmn,  16896,  126.  130;    Tv  River  uu-  Rocky  Houut,  Nsuss  River  kt  HillbDitiie. 
inACoi,  1390,  305:  Neune  River  nMr  Rileich.    Jordu  A  Evennann,  1806,986,  pLelv.fif.US 


Fig.  101.    Mud  Sun-hsb;  Mud  Bass.    Aamtkarchua  pomoti*. 

DiAONOSia. — Depth  .4  total  length;  head  .37  length;  mouth  wide,  maxiUary  extending 
to  poeterior  third  of  eye;  snout  short;  eye  .25  head,  exceeding  snout;  developed  gill-rakers 
about  5;  scales  in  lateral  series  about  43,  in  transverse  series  18,  rows  of  scales  on  cheeks  S; 
dorsal  rays  xi,10  (o  xii,ll,  the  spines  very  low,  only  half  length  of  soft  rays;  anal  rays  T,10; 
caudal  rounded;  pectorals  .6  length  of  head.  Color:  dork  greenish,  with  5  blackish  lengthwise 
bands  on  side  snd  back;  several  dark  horiiontal  bands  on  cheeks,  the  lowermost  extending  on 
mandible;  a  black  spot  on  upper  part  of  opercle.  {pomotu,  a  genus  of  sun-fishes  synonymous 
with  Lepomit.) 
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The  mud  bass,  which  lives  in  sluggish  fresh  waters  along  the  coast  from  New 
York  to  South  Carolina,  is  known  from  the  \euse  near  Raleigh  and  at  Kinston; 
from  the  Tar  near  Rocky  Mount;  and  from  Lake  Elhs  in  Craven  County.  It 
doubtless  exists  in  various  other  state  waters  in  which  no  collections  have  been 
made.  Its  teogth  is  about  6  inches,  and  its  food  value  is  alight.  It  lives  mostly 
in  muddy  water,  and  is  said  to  be  nocturnal  in  its  habits. 

G«niM  AHBLOPLITES  Rttfinetque.    Rock  Btuaea. 

Body  oblong,  compressed,  back  somewhat  elevated;  mouth  large,  a  large 
supplemental  maxillary;  teeth  in  bands  or  patches  on  jaws,  tongue,  vomer,  and 
pterygoids;  preopercular  angle  serrate;  gill-rakers  long,  strong,  and  toothed; 
scales  large,  lateral  Uae  complete;  dorsal  fin  longer  than  anal,  with  10  or  11  low 
spines.    One  species.    (Ambloplite^,  blunt  armature.) 

201.  AMBLOPLTTES   RUPESTRIS   (RaflnesquB). 
Rook  Baas;    Red-eye. 


BodioH-a*  rupttlru  Rafiotaqua,  Amerlan  UoDlhly 

Uri;  Cops,  1870i,  «51:  Francb  Broad  Biver 
Smnnaooa  Rivw  near  Asbevills  and  Spritic  Cbvek  at 
pi.  dvi,  tf.  4IB. 


IBIT,  120;    lakw  o(  N 


f  York,  VtnnoDt,  and 


Fig.  102.    Rock  Basb.    AmbloplUa  ruptitrit. 


DiAONOsis. — Depth  .4  to  .6  total  length;  head  large,  contained  2.75  times  in  length;  mouth 
large,  maxillary  reaching  to  posterior  edge  of  pupil;  eye  large,  about  equal  toanout,  oontamed 
3.5  times  in  head;  gill  ^era  on  lower  arm  of  first  arch  7  to  10;  scales  in  lateral  series  40,  in 

transverse  series  17,  scales  on  cheeks  in  6  to  8  rows;  dorsal  rays  x,10  or  xi,10,  spines  low,  the 
longest  less  than  .5  length  of  head;  anal  rays  v,10  to  vin,10;  caudal  concave,  with  rounded  ends. 
Color:  pale  green,  with  dark  mottlings  and  a  dark  spot  on  each  scale;  a  dark  spot  on  upper 
part  of  opercle;  tins  dark  mottled.     (rup«*(m,  inhabiting  rocks.) 

From  Vermont  this  species  ranges  through  the  Great  Lakes  to  Manitoba, 
thence  to  the  lower  Mississippi  valley,  being  abundant  in  the  Great  Lakes  and 
the  Mississippi  basin.    In  North  Carolioa  the  rock  boss  is  naturally  confined  to 
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the  French  Broad  and  tributaries,  where  it  is  reported  as  abundant  by  both 
Cope  and  Jordan,  the  latter  remarking  that  it  ascends  the  mountain  streams 
farther  than  other  sun-fiahea.  A  specimen  in  the  State  Museum  was  caught  near 
Raleigh  about  1892;  this,  however,  was  probably  an  introduced  example. 

The  rock  bass  reaches  a  length  of  12  or  14  inches  and  a  weight  of  2  pounds. 
It  is  a  good  table  iish,  and  also  ranks  high  as  a  game  fish,  being  a  free  biter  and 
vigorous  fighter.  It  is  a  desirable  fish  for  ponds,  and  has  been  extensively 
planted  in  all  parts  of  the  country;  one  of  the  principal  hatcheries  is  at  Wythe- 
ville,  Virginia.  The  iish  spawns  in  spring,  on  gravelly  bars,  the  parents  guarding 
the  eggs  and  young. 

Oenus  CHSnOBRYTTUS  OUL    Wumouthi. 

This  genus  resembles  Ambloplites  in  general  shape,  teeth,  dorsal  and  caudal 
fins,  but  it  has  only  3  anal  spines  and  the  preopercle  is  not  serrated.  There  is 
only  one  known  species.     (Chanobrythis,  yawning  sun-fish.) 

202.  OaffiNOBRYTTtfS  QtJI-OSUS  (Ouvier  &  Val«noleimes), 
"Qoggle-eye";  "Ohub";  "Mud  Ohub";  "Red-eyed  Bream";  Warmouth;  Red-eye. 

P<mM$  ;ul««u4  Cuvisr  A  ValeadeDDM,  Ristoin  Nstunlle  deg  PoiHoiu,  Ui.  4W,  1S29:   Utka  PoaUluutma  ud 

UcDoiu  amr  Saw  Orieuu. 
ChancbrvOui  giUii,  Cope.  ISTOb,  UZ;  all  ■Imnu  of  North  Cuotina  Hat  of  AU>aheiu«. 
ChonolirvMiu  gvUrtut,  Jordui,  IBSW,  130,  133;  Niius  Rivsr  near  Ralsiah.  Mooubd  Smmp  nsar  Ool<Ubaro. 

RMdy  Fork  al  Haw  Rivar  (tributary  of  Cape  Fmi-).     Smith,  1S93a.  IM,  IW;   Edenton  Bay.  Roaiwik* 

tUvw  at  Plymouth  and  Weldon.     Evarmann  A  Coi,  1806. 30S;  Neun  River  Btmt  RaWch.    Jordan  * 

ETermaim.  ISM.  092,  pi.  dvii,  Gs.  421. 


Fig.  103.     Warmouth;  GoaoLB-EVE.     ChirtMbryttut  gvlomit 

DiAaHOBia. — Bodystout,depth.4to-.5length;  headlarge,  about  .4  length;  mouth  large, 
maxiUBry  extending  as  far  as  posterior  margm  of  eye;  eye  equal  to  snout,  contained  i  to  4.5 
times  in  head;  8  or  9  gill-rakers  fully  developed;  scales  in  lateral  series  40  to  46,  in  transverae 
series  17  or  18,  6  to  8  rows  on  cheeks;  dorsal  rays  x,9  or  x,10,  the  spines  short,  less  than  .5 
length  of  head;  anal  rays  iii,8  or  iii,9;  caudal  concave,  the  ends  rounded;  pectorals  pointed, 
rather  long,  extending  to  or  beyond  anal  origin.    Color;  above  dark  gteen,  clouded  with  red. 
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blue,  or  bronze;  below  yellow;  dusky  spots  on  each  scale  or  on  many  scales;  a  black  spot  on 
operde;  3  dark  bars  radiating  from  eye;  vertical  fins  with  dusky  mottlings;  a  large  dark  spot 
on  posterior  part  of  soft  dorsal,     (jgnioaits,  large-throated.) 

This  fish  is  distributed  from  the  Great  Lakes  to  North  Carolina  and  Texas, 
being  particularly  numerous  in  the  South  Atlantic  and  Gulf  States.  Cope 
(1870)  stated  that  "this  species  is  exceedingly  common  in  all  the  streams  of 
North  Carolina  east  of  the  Allegheny  Mountains",  but  that  "it  does  not  occur 
in  the  French  Broad".  Jordan,  in  his  explorations  in  1888,  found  the  fish  only 
in  the  Neuse  and  Cape  Fear  basins.  The  present  writer  in  1892  found  it  common 
in  Albemarle  Sound  and  abundant  in  the  lower  Roanoke.  The  National  Museum 
contains  specimens  from  Tar  River  at  Tarboro  and  Yadkin  River  at  Salem,  and 
Mr.  W.  H.  Yopp  reports  it  from  the  Cape  Fear  and  tributaries  about  Wilmington. 

Warmouth  is  a  distinctive  name  for  this  species,  but  the  North  Carolina 
names  are  "goggle-eye",  "chub",  and  "mud  chub"  on  Albemarle  Sound  and 
tributaries;  "red-eyed  bream"  on  the  Catawba,  according  to  Cope;  and  "goggle- 
eye  perch"  at  Wilmington.  In  South  Carolina  and  Georgia  the  vernacular 
names  are  warmouth  perch,  more-mouth  bream,  yaw-mouth  perch,warm-mouth 
perch,  and  sun  trout.  Bream,  sun-fish,  and  perch  are  southern  names  which 
this  species  shares  with  other  centrarchids. 

The  warmouth  rarely  exceeds  10  inches  in  length.  In  the  Albemarle  region 
it  is  caught  in  gill  nets  and  other  nets,  and  is  sold  in  the  local  markets.  It  is  in 
the  Wilmington  markets  throughout  the  year,  but  is  not  very  abundant;  it  there 
ranges  from  one-fourth  of  a  pound  to  one  pound  in  weight,  and  brings  the  fisher- 
men 7  cents  a  pound  on  an  average.  The  fish  takes  the  hook  readily  and  is  often 
caught  by  North  Carolina  anglers. 

Genus  ENNEACANTHUS  6UL    Little  Sun-fishes. 

• 

Small  fishes,  with  rather  short,  deep,  compressed  body;  small  mouth,  with 
teeth  on  jaws,  vomer,  and  palatines,  but  none  on  tongue;  short  maxillary  with 
supplemental  bone  well  developed;  margin  of  preopercle  entire;  2  flat  points  on 
opercular  margin;  large  scales;  lateral  line  usually  complete;  short  and  not 
numerous  gill-rakers;  about  9  dorsal  spines,  3  anal  spines;  convex  caudal  fin. 
Two  species  are  now  recognized,  both  found  in  North  Carolina: 

%.  Dark  spot  on  operde  more  than  half  diameter  of  eye;  5  to  8  persistent  black  vertical  bars  on 

sides;  body  and  fins  with  purplish  or  golden  spots obesuB. 

it.  Dark  spot  on  opercle  less  than  half  diameter  of  eye;  vertical  bars  narrower  and  less  distinct 
(disappearing  with  age);  body  and  fins  with  sky-blue  spots fflorioatu. 

{EnneacanthuSj  nine-spined.) 

203.  ENNE ACANTHUS  OBESUS  (Baird). 

Little  Sun-fish. 

PomotU  6b€9ua  Baird.  Ninth  SmithBonian  Report,  324, 1854;  Beedey  Point,  N.  J. 

Brmeaeanthiu  guttatiu.  Cope.  18706,  452;  Neuse  River. 

BnMoeanthuB  obuua.  Smith,  1893a,  199;  Roanoke  River  at  Weldon.    Jordan  dc  Evermann,  1896,  993. 

Diagnosis. — ^Body  compressed,  elliptical,  depth  more  than  .5  length;  head  .37  to  .4  total 
length  of  body;  eye  rather  large,  its  diameter  contained  3  to  3.25  times  in  head;  snout  less 


236  FISHES   OF  NORTH  CAROLINA. 

than  eye;  mouth  oblique,  comparatively  small,  the  maxillary  extending  as  far  back  as  center 
of  pupil;  gill-rakers  on  lower  arm  of  first  arch  10  to  12,  those  on  short  arm  3  or  4,  usually  rudi- 
mentary; scales  in  lateral  series  about  32,  in  transverse  series  14  or  15;  scales  on  cheek  in  4 
rows;  dorsal  rays  ix,10  or  ix,ll,  the  longest  spine  .5  length  of  head,  the  longest  soft  ray  .66 
length  of  head;  anal  fin  large,  the  rays  iii,10,  the  third  spine  about  .5  length  of  head,  the  soft 
part  of  fin  larger  than  soft  dorsal;  caudal  fin  rounded;  pectorals  rather  long,  .75  length  of 
head,  reaching  beyond  anal  spines;  ventrals  extending  to  second  anal  ray.  Color:  body  olive 
green,  with  5  to  8  dark  transverse  bars;  body,  cheeks,  and  fins  with  small  purple  or  golden 
spots;  opercular  flap  with  a  velvety  black  spot  edged  with  purple;  a  black  bar  beneath  eye. 
(obesuSf  fat.) 

This  diminutive  sun-fish,  which  occurs  along  the  coast  from  Massachusetts 
to  Florida  in  sluggish  waters,  has  been  reported  in  North  Carolina  only  from 
Neuse  and  Roanoke  rivers,  and  is  much  rarer  than  the  next  species.  It  lives 
among  weeds  in  quiet  water.  Its  maximum  length  is  3.75  inches,  but  it  rarely 
exceeds  3  inches. 

204.  ENNE ACANTHUS   OLORIOSUS   (Holbrook). 
"Speckled  Perch";  Little  Sun-fish;  Blue-spotted  Sun-fish. 

Brj/Uut  gloriowM  Holbrook.  Journal  Academy  Natural  Sdenoes  of  Philadidphia,  1856, 61;  Oooper  Sitw,  8.  C. 
EnneaearUhu9  pinnio«r  Jordan,  Bulldtin  x,  U.  S.  National  Museum.  27, 1877;  NeuM  River  at  KLnston. 
EnneaeanihuB  Bimuktru,  Smith,  1803a,  196;  Edenton  Bay. 
EnMoeanthtuoloriotuM,  Jordan,  18806, 126, 130;  Tar  and  Little  riversw    Smith,  1001. 134:  Lake  Mattamuakeet. 

Evermann  A  Coz.  1896. 305;  Neuse  Baain  near  Raleigh.    Jordan  ft  Evermann,  1806, 093.  pi  dviii,  fig. 

422 

• 

Diagnosis. — ^Form  very  similar  to  that  of  ohesua,  but  its  depth  equal  to  or  leas  than  .5 
total  length;  head  .37  length;  eye  a  little  less  than  .33  length  of  head;  snout  short,  .66  diameter 
of  eye;  maxillary  extending  to  anterior  margin  of  pupil;  gill-rakers  on  lower  arm  of  first  arch 
10  or  1 1 ,  on  upper  arm  3  (of  which  only  1  is  developed) ;  scales  in  lateral  series  30  to  32,  in  trans- 
verse series  12  to  14;  dorsal  rays  ix,10  to  x,ll,  the  longest  spine  equal  to  postorbital  part  of 
head,  the  longest  soft  rays  equal  to  head  minus  snout;  anal  rays  iii,9  to  vi,10,  the  first  spine  less 
than  eye,  the  third  spine  equal  to  postorbital  region  of  head,  the  longest  soft  rays  about  equal  to 
those  of  dorsal;  caudal  fin  rounded,  the  longest  rays  .66  length  of  head;  pectorals  extending 
to  above  base  of  second  or  third  anal  soft  ray,  about  .75  length  of  head;  ventrals  about  .66 
length  of  head.  Color:  males,  dark  olive  green,  with  numerous  small  round  blue  spots  on  body, 
head,  and  fins,  the  spots  having  a  tendency  to  form  irregular  cross  stripes;  opercular  spot 
pearly  blue,  with  a  blue  margin;  a  black  bar  below  eye;  females  duller,  the  spots  large  and  less 
distinct;  young  with  narrow  dark  crossbars,  more  or  less  indistinct,     (gltniosiu,  glorioxis.) 

This  handsome  little  sun-fish,  whose  maximum  length  is  only  3  inches, 
ranges  from  New  York  to  South  Carolina,  in  clear  coastal  streams,  and  is  common 
in  North  Carolina.  The  types  of  Jordan's  nominal  species,  EnneacarUhua  jrinniger, 
came  from  Neuse  River  at  Kinston.  Other  North  Carolina  localities  where  the 
species  has  been  collected  are  Little  River  at  Goldsboro,  Neuse  River  near  Raleigh, 
Tar  River  at  Rocky  Mount,  Edenton  Bay,  Lake  Ellis,  and  Lake  Mattamuskeet. 
The  fish  is  too  small  to  have  any  economic  value,  but  is  most  desirable  and 
attractive  for  the  aquarium. 

Genus  MESOOONISTIUS  Gill.    Banded  Sun-fishes. 

Form  short  and  compressed;  mouth  small,  the  maxillary  not  reaching  as 
far  as  anterior  margin  of  eye,  the  supplemental  bone  very  small;  small  teeth  on 
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jaws,  vomer,  and  palatines;  opercular  margin  with  2\Sat  pointa  covered  with 
skin;  preopercular  margin  entire;  gill-rakers  long  and  toothed;  scales  large; 
dorsal  spines  10,  the  middle  spines  rather  long;  anal  fin  smaller  than  dorsal,  the 
rays  longer;  caudal  and  pectorals  rounded.  A  single  small  species.  {Meso- 
gonittiut,  middle-angled  dorsal.) 

206.  UEBOOONIBTIUS  OHATODON  (Baird). 
Black-banded  Sus-Bsb. 


Fig.  104.    Black-bandbd  Sun-fibh.    MetogonUtiut  ehatodan. 


DtAQNOBis. — Body  rather  short,  much  compreeaed,  depth  contained  1 .7  to  2  timea  in 
totallength;head33  total  length;  eye  large,  .33  length  of  head;  mouth  Braail;  gill-rakera  short, 
10  or  11  on  lower  arm  of  firet  arch;  lateral  line  unbroken;  scales  in  lateral  seriea  about 
28,  in  transverse  series  14;  fins  large;  dorsal  rays  x,10;  anal  rays  iii,I2.  Color  (of  specimens 
fram  Wilmington):  body  dirty  white  or  pale  straw  color,  often  with  silvery  purplish 
reflections,  marked  by  S  to  S  black  vertical  bars;  the  fiist  of  these,  through  the  eye,  is  the 
narrowest,  most  intense,  and  most  sharply  defined,  the  part  below  the  eye  being  jet  black 
and  usually  the  most  conspicuous  part  of  the  fish;  second  bar  anterior  to  pectorals,  represented 
on  operde  by  a  black  spot;  third  bar  extends  on  spinous  dorsal,  forming  a  bluish  black  blotch 
on  first  three  interradial  membranes  and  a  similar  central  stripe  on  ventrals;  fourtli  bar  at 
front  of  soft  dorsal;  fifth  bar  under  posterior  edge  of  soft  dorsal,  last  bar  at  base  of  caudal; 
fourth  spinousdorsal  membrane  with  while  pigment,  sometimes  orange  in  male;  soft  dorsal  with 
about  S  transverse  rows  of  dark  brown  spots  on  rays;  caudal  similarly  marked;  anal  with  dark 
edge  and  about  41ongitudinal  rows  of  dark  brown  spots;  anal  in  some  specimens  with  a  purplish 
suffusion  and  spots;  pectorals  colorless,  unmarked;  opercle  and  posterior  edge  of  oHiit  with 
brilliant  golden  reflections;  iris  anterior  to  black  bar  orange,  posterior  section  white.  Length, 
to  3  inches.  l,chatod(m,  a  genus  of  salt-water  fishes  many  of  which  resemble  this  species  in 
coloration.) 


238  FI8H£S  OF  NORTH  CAROLINA. 

This  is  one  of  the  smallest,  most  beautiful,  and  most  interesting  of  the  sun- 
fishesi.  Although  it  ranges  from  New  Jersey  to  southern  North  Carolina  and  is 
abundant  in  the  latter  state,  there  are  no  published  records  of  its  occurrence 
south  of  Maryland.  Specimens  in  the  National  Museum  were  collected  in  Neuse 
River  at  Kinston  about  1874,  and  in  ponds  along  the  Cape  Fear  River  at 
Wilmington  in  1899  by  W.  P.  Seal.  The  species  has  no  common  name  except 
banded  or  black-banded  sun-fish,  and  this  exists  only  in  books,  as  the  fish  is 
unknown  to  fishermen. 

According  to  Mr.  Seal,  who  has  collected  many  specimens  of  this  fish  in  New 
Jersey  and  North  Carolina  for  aquarium  purposes,  in  the  latter  state  it  is  abun- 
dant in  rice  ditches,  creeks,  and  ponds  connected  with  Cape  Fear  River.  It  is 
always  found  among  water  plants,  and  occupies  very  circumscribed  areas  in  the 
waters  in  which  found,  differing  markedly  in  this  respect  from  Enneacanthus, 
which  is  distributed  throughout  the  waters. 

In  1901  Mr.  Seal  forwarded  to  the  United  States  Bureau  of  Fisheries  from 
Wilmington  50  living  examples  of  this  fish,  which  were  kept  in  aquaria  for  nearly 
a  year  and  proved  very  attractive  and  interesting.  One  peculiarity  of  behavior 
was  their  habit  of  clustering  on  the  leaves  or  branches  of  water  plants  and 
remaining  perfectly  quiet  for  long  periods.  Sometimes,  every  fish  would  be 
thus  situated,  and,  if  the  vegetation  was  profuse,  very  effectively  concealed. 
On  one  occasion  14  of  them  were  packed  on  the  top  of  a  tall  narrow  spray  of 
Myriophyllum  with  their  heads  turned  outward.  The  fish  often  rest  with  tiie 
long  axis  of  the  body  vertical,  the  head  being  up.  When  disturbed,  even  when 
touched,  they  leave  the  hiding  or  resting  place  with  reluctance,  and  proceed  to  a 
new  place  with  a  few  short  rapid  darts. 

Judging  by  its  behavior  in  captivity,  this  dainty  little  fish  eats  only  living, 
moving  food.  Even  when  very  hungry,  it  refused  chopped  meat.  When  suppli- 
plied  with  white-fish  fry  and  trout  fry  it  ate  them  promptly,  but  without  gre^t 
avidity.  One  fish  which  struck  at  a  trout  fry  failed  to  grasp  it,  and,  although  the 
fry  dropped  to  the  bottom  dead,  the  sun-fish  did  not  notice  it  further.  Another 
stopped  following  a  trout  fry  to  pursue  a  gammarid.  Insect  larvse  and  small 
Crustacea  were  always  eaten  readily,  and  such  animals  are  doubtless  the  usual 
natural  food. 

The  species  spawns  in  North  Carolina  in  March.  Some  of  the  specimens 
forwarded  by  Mr.  Seal  were  in  spawning  condition,  he  having  expressed  ripe  eggs 
from  them  before  shipment.     In  the  aquarium,  however,  they  did  not  spaVm. 

Genus  LEPOMIS  Rafinesque.    Common  Sun-fishes. 

These  are  the  typical  "sun-fishes"  which  in  the  Southern  States  are  usually 
called  "bream",  "brim",  or  ''perch",  with  or  without  qualifying  names.  They 
are  numerous  as  to  both  species  and  individuals,  and  are  among  the  best  known 
of  American  lake,  pond,  river,  and  creek  fishes.  Their  brilliant  coloration  and 
the  avidity  with  which  they  take  the  baited  hook  make  them  very  popular  with 
youthful  anglers  and  compensate  for  their  comparatively  small  size.    The 
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species  are  difficult  to  distinguish,  and  even  the  numerous  genera  which  have 
from  time  to  time  been  recognized  are  separated  by  no  constant  characters  of 
importance.  In  the  present  account,  the  genus  Lepomis  is  regarded  as  embrac- 
ing all  the  species  found  in  North  Carolina,  and  may  be  defined  as  follows: 

Body  ovate,  compressed,  the  dorsal  outline  in  adults  rather  more  strongly 
arched  than  the  ventral;  mouth  of  moderate  size,  jaws  equal,  maxillary  narrow 
and  not  extending  beyond  pupil,  supplemental  bone  small  or  wanting;  no  teeth 
on  tongue  or  pterygoids;  pharyngeal  bones  narrow  or  broad,  with  sharp  or 
blunt  paved  teeth;  preopercular  margin  entire;  opercle  ending  in  a  more  or  less 
elongated  flap  which  is  conspicuously  colored;  gill-rakers  usually  short  and 
feeble;  dorsal  spines  10,  anal  spines  3;  caudal  fin  concave  or  emarginate  behind; 
pectorals  long  or  short,  pointed  or  rounded. 

Five  species  recorded  from  North  Carolina,  typical  adult  specimens  of 
which  may  be  thus  identified: 

Key  to  the  North  Carolina  species  of  Lepomis. 

i.  Pectoral  fins  rather  shorti  rounded,  not  extending  to  first  anal  spine;  opercular  flap  very  long 
and  narrow.  * 

a.  Scales  in  lateral  series  43  to  48 auritus, 

aa.  Scales  in  lateral  series  35  to  45 megalotis. 

iu  Pectoral  fins  longer,  pointed,  and  reaching  to  or  beyond  first  anal  spine:  opercular  flap 
short  and  broad. 
h.  Gill-rakers  on  lower  arm  of  first  arch  11  to  13;  opercular  flap  without  pale  margin;  a 

black  blotch  at  base  of  dorsal  and  anal  fins  posteriorly incisor. 

bb.  Gill-rakers  on  lower  arm  of  arch  10,  of  moderate  length ;  opercular  flap  with  a  broad 

orange  margin  posteriorly  and  inferiorly ;  no  black  blotch  on  dorsal  or  anal . .  holbrooki. 

hbb.  GiU-rakers  on  lower  arm  of  first  arch  8  to  10,  verv  short  and  feeble;  opercular  flap  with 

bright  red  margin:  no  black  blotch  on  dorsal  or  anal gibbosus. 

(LepomiSj  scaly  opercle.) 

206.  LEPOMIS  AURITUS  (Linnseus). 

"Yellow-belly";  **  Red-belly " ;  "Leather-ear"  ;"Red-belUed  Bream";  * 'Robin  Perch"; 
"Robin";  ''Leather-ear  Robin";  "Leather-ear  Perch";  Long-eared  Sun-fish. 

Lahrut  auritut  LmiueuB.  Systema  Natune,  ed.  x,  283,  1758;  Philadelphia. 

Lepomia  ruhrieauda.  Cope,  18706,  452;  Catawba,  Yadkin,  and  Neuse  basina 

Lepomu  attriiiu,  Jordan.  18806, 126, 130, 133. 139;  Tar,  Neuse,  Little,  Cape  Fear,  Yadkin,  and  Catawba  basins. 

Smith,  1803a.  196;  Edenton  Bay.     Evennann  &  Cox,  1896, 305;  Neuse  River  near  Raleiffh.    Jordan  A 

Evermaan.  1806, 1001.  pi  dix,  figs,  425.  425a. 

Diagnosis. — ^Body  moderately  elongate,  the  depth  about  .5  length;  head  (exclusive  of 
flap)  .33  length;  mouth  obUque,  comparatively  large,  maxillary  extending  nearly  to  anterior 
margin  of  pupil;  eye  .22  to  .25  length  of  head,  .66  length  of  snout;  gill-rakers  on  lower  arm  of 
first  arch  8  or  9,  strong,  short,  the  longest  .33  diameter  of  eye;  scales  in  lateral  series  about  45, 
in  transverse  series  6  or  7+ 13  to  15;  scales  on  cheeks  in  5  or  6  rows;  opercular  flap  very  long 
and  narrow  (in  full  grown  fish),  its  width  rather  less  than  eye;  dorsal  rays  x,10  to  x,12,  the 
longest  spine  .33  length  of  head  and  .66  longest  soft  ray;  anal  rays  ui;8  to  iii,10,  the  spines  stout, 
the  longest  (3rd)  equal  to  snout  and  .66  longest  soft  ray;  caudal  rather  short  and  moderately 
incised  behind;  pectorals  broad,  roimded,  reaching  to  vent;  ventrals  reaching  to  or  beyond 
vent,  the  spine  .5  length  of  fin.  Color:  Ught  olive  above,  the  belly  orange,  brightest  in  breed- 
ing males;  scales  on  sides  pale  bluish  with  reddish  centers;  bluish  stripes  on  head;  opercular 
flap  usually  with  pale  lower  margin;  dorsal,  anal,  and  caudal  fins  yellow  or  orange,  {auritus, 
eared.) 
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In  the  streams  of  the  Atlantic  and  Gulf  coasts,  from  M^tie  to  Louisiana, 
this  well  known  sun-fish  abounds.  Both  typical  aurUus  and  the  southern 
variety,  aoli»,  are  represented  in  North  Carolina,  the  latter  distinguished  by 
having  larger  scales  on  cheeks  and  breast,  and  a  dusky  blotch  on  the  posterior 
part  of  dorsal  fin.  Cope  (1870),  under  the  name  LepomU  nbricauda,  records 
the  species  as  very  common  in  the  basins  of  the  Catawba,  Yadkin,  and  Neuse. 
More  recent  collectors  have  reported  it  as  common  in  the  same  waters  and  in 
addition  in  Tar  and  Cape  Fear  rivers  and  Albemarle  Sound.  The  National 
Museum  contains  specimens  from  the  lower  Neuse  at  Kinston,  collected  by 
J.  W.  Milner;  and  at  New  Bern,  collected  by  Marshall  McDonald. 


Fig.  105.    LoNo-KARED  Sun-fibh;  Rbd-bellt;  Robin.    Ltpomit  auritu*. 

The  species  bears  numerous  names  in  North  Carolina;  some  of  them  are 
peculiar  to  it,  while  others  are  sometimes  applied  to  related  species.  The  most 
generally  used  names  are  given  above,  but  various  other  combinations  of  "  robin", 
"perch",  "bream",  "red-belly",  "leather-ear",  etc.,  are  heard.  On  Albemarle 
and  Currituck  sounds  and  their  tributaries  the  names  most  often  used  are 
"leather-ear",  "red-belly",  "yellow-belly",  and  "robin". 

The  long-eared  sun-fish  rarely  exceeds  8  inches  in  length.  It  is  often  caught 
by  anglers  using  angleworms,  grubs,  and  grasshoppers  as  bait;  and  is  sometimes 
taken  in  the  nets  of  the  commercial  fishermen  and  sent  to  market. 

207.  LEPOMIS  UEQALOTTS   (Raflnesque). 
Large-eared  Sun-fish. 

IdMiht  mtgalatsM  lUOmqu*.  Ichthyoloc<a  Ohlsoili.  29. 1823:  Oliio  Rlw. 

LtpamtM  mvatotii,  Copa.  IBTDi,  US;    upper  mt«n  o(  Franch  Broad.     Evemumo  k  Cox,  ISBfl.  SOS;    Nnus 
Rlvar  Dtu-  lUMch.     Janlu  ft  Evamuim,  IBM.  1002.  pi.  cU.  fi«.  426. 

DiAQNoem. — Body  rather  abort  and  compressed,  bock  arched,  profile  becoming  steeper 
over  eye,  depth  .4  to  .6  total  length;  bead  .33  length;  eye  .25  length  of  head,  a  little  less  than 


BT8TBMATIC  CATALOOXnC  OF  FISHES.  241 

snout;  mouth  small,  the  maxillary  extending  as  far  as  pupil;  gill-rakers  short  and  feeble,  8  or 
9  on  lower  arm  of  first  arch;  width  of  opercular  flap  equal  to  eye,  its  length  nearly  twice  width; 
scales  in  lateral  series  35  to  45,  in  transverse  series  5+14;  rows  of  scales  on  cheek,  about  5; 
dorsal  rays  x,10  to  x,12,  the  longest  spine  about  .33  head;  anal  rays  iii,8  to  ni,10,  the  longest 
spine  about  length  of  longest  dorsal  spine;  pectorals  .66  to  .75  head;  ventrals  very  long, 
extending  beyond  anal  origin.  Color:  back  blue,  under  parts  orange,  the  sides  with  orange 
spots  and  blue  streaks;  opercular  flap  with  pale  blue  or  red  margin,  sometimes  wanting;  cheeks 
orange  with  blue  stripes;  lips  and  stripes  before  eye  blue;  soft  dorsal  and  anal  rays  blue,  mem- 
branes yellow.    (megalotU,  large-eared.) 

The  long-eared  sun-fish  is  an  abundant  species  throughout  most  of  its  range, 
from  the  Great  Lakes  region  to  Texas,  but  in  North  Carolina,  which  marks  its 
southeastern  limit,  it  is  not  common.  Evermann  &  Cox  record  a  single  specimen 
from  Neuse  River  near  Raleigh.  The  only  other  record  is  that  of  Cope  from 
'*the  upper  waters  of  the  French  Broad", which,  however, may  refer  to  another 
species,  although  there  is  nothing  improbable  in  the  reference.  A  length  of 
8  inches  is  reached. 

208.  LEPOMIS  INOISOR  (Ouvier  &  Valenciennes). 

"Blue  Joe";  "Blue  Perch";  Blue  Bream  (S.O.);  Blue  Sun-fish;  Oopper-nosed 

Bream;  Blue-gill. 


PomotiM  inciMor  Cuyi«r  &  Valenciennes,  Histoire  Naturelle  des  PoiMonB,  vU,  466, 1831;  New  Orleans. 

f  Zi«pomu  ?ioto/iM,  Cope.  18706, 453;  French  Broad  River. 

Litpomia  ptirpureteeiM  Cope,  18706,  454;  Yadkin  River  in  Roane  County,  N.  C 

Lepomis  paUidua,  Jordan,  18806.  152;    Spring  Creek  (tributary  of  French  Broad).    Smith,  1893a,  196.   200; 

Edenton  Bay,  Roanoke  River  at  Weldon.    Jordan  A  Evermann,  1806, 1005,  pi.  clx,  fig.  427.     Smith, 

1001,134;  Lake  Mattamuskeet.     (Not  La6ru«  potfuliM  Mitehill.) 
Lepcmu  ineiaor.  Smith,  Science,  Hay  12. 1904, 746. 

Diagnosis. — ^Body  very  short  and  deep  in  old  examples,  more  slender  in  young,  the  deptfi 
contained  1 .8  to  2.25  times  in  total  length;  length  of  head  contained  about  3  times  in  total 
length;  mouth  small,  oblique,  the  lower  jaw  slightly  longer,  maxillary  reaching  as  far  as  anterior 
margin  of  eye;  eye  about  equal  to  snout  and  rather  less  than  .25  length  of  head;  opercular  flap 
of  moderate  length  and  broad;  gill-rakers  rather  short,  stout,  about  11  or  12  on  long  arm  of 
first  arch,  the  longest  .  25  diameter  of  eye;  scales  in  lateral  series  about  42  to  52,  of  which  40  to 
50  have  pores;  scales  in  transverse  series  7+ 15  or  16;  scales  on  cheeks  in  5  rows;  dorsal  rays 
x,ll  or  x,12,  the  spines  strong,  the  first  as  long  as  snout  and  half  as  long  as  the  fifth,  the 
longest  soft  rays  about  half  length  of  head;  anal  rays  ni,10  to  iii,12,  the  spines  stout,  the  first 
less  than  eye,  the  longest  soft  rays  .  5  length  of  head;  caudal  notdhfid;  pectorals  very  long  and 
pointed,  about  length  of  head,  reaching  beyond  origin  of  anal;  neutrals  extending  nearly  to 
anal,  the  spine  nearly  as  long  as  the  third  anal.  Color:  adults  light  or  dark  green,  with  a 
beautiful  purplish  luster  in  life,  the  belly  cpppery  red;  sides  with  dark  transverse  bars,  most 
distinct  when  the  fish  is  in  the  water;  cheeks  and  jaws  bright  purplish  blue;  opercular  flap 
black;  a  black  blotch  on  base  of  dorsal  and  anal  posteriorly;  young  duller,  the  sides  silvery, 
the  fin  blotches  obscure,    (inciaor,  cutter.) 

The  blue-gill  has  a  wide  distribution,  extending  from  western  New  York 
throughout  the  Great  Lakes  to  Florida  and  Texas.  In  North  Carolina  it  has 
been  collected  at  various  points.  In  creeks  near  Edenton  and  in  Roanoke 
River  at  Weldon  it  was  found  to  be  common  by  the  present  writer.  Jordan 
reported  it  as  scarce  in  Spring  Creek  (tributary  of  the  French  Broad)  at  Hot 
Springs.    A  specimen  collected  at  Wilmington  by  Prof.  S.  F.  Baird  in  April,  1877, 
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is  in  the  National  Museum.  The  fish  described  by  Cope  as  Lepomia  purpures- 
cenSj  from  the  Yadkin,  is  referred  to  this  species;  and  the  fish  he  called  Lepamia 
notatua  from  the  French  Broad  is  probably  also  referable  to  it. 

This  is  the  largest  and  finest  of  the  sun-fishes.  It  attains  a  length  of  12  to  14 
inches  and  a  weight  of  a  pound  and  a  half ,  and  when  full  grown  is  a  magnificent 
species.  As  a  game  and  food  fish  it  stands  high.  In  the  Albemarle  region  it  is 
often  sought  by  anglers,  and  is  also  sold  in  the  local  markets;  the  names  "blue 
joe"  and  "  blue  perch"  are  applied  to  it  in  that  section.  In  Lake  Mattamuskeet, 
where  the  blue  bream  is  common,  it  ranks  next  to  the  white  perch  in  popular 
estimation  as  a  food  fish. 

This  fish  has  for  many  years  been  called  Lepomia  paUidus  in  the  belief  that 
Mitchill's  name  of  Labrua  paUidiLa  applied  to  it;  but  a  close  examination  of 
Mitchill's  description  shows  that  it  could  not  have  been  intended  for  this  species, 
and  furthermore  the  blu^gill  is  unknown  in  the  locality  from  which  the  type  of 
pallidua  came.    The  earliest  available  name  is  indaar  of  Cuvier  &  Valenciennes. 

209.  LEPOMIS  HOLBROOKI  (Ouvier  &  Valenciennes). 

Holbrook's  Sim-fish. 

PomciU  hoOrooki  Cuvier  St  ValendoniMa,  Histoire  Naturalle  des  Poiasons,  vii.  466, 1831;  Ghvleston,  8.  C. 
LepomiM  hdSbroclhi,  Jordan,  18806,  130;    little  River  at  Qoldaboro. 
BvipamatU  holbrooki,  Jordan  St  Evennann,  1806, 1008. 

Diagnosis. — Body  stout,  the  depth  about  .  5  total  length;  head  contained  3  to  3.5  times 
in  length;  snout  rather  long,  .  25  length  of  head;  maxillary  extending  to  front  of  eye;  eye  equal 
to  snout;  opercular  flap  short  and  broad;  gill-rakers  rather  short,  distinctly  dentate,  about  10 
on  long  arm  of  first  arch;  scales  in  lateral  series  about  45,  in  transverse  series  6+ 15,  5  rows  on 
cheek;  dorsal  rays  x,10  to  x,12  the  spines  and  soft  rays  equally  high,  the  longest  .5  length  of 
head;  anal  rays  iii,9  to  ni,ll;  pectorals  as  long  as  head.  Color:  dark  green  above,  silvery  below; 
breast  yellow;  opercular  flap  dark,  with  a  broad  orange-red  margin;  fins  dark,  wit-h  yellow 
rays.     (Named  for  Dr.  Holbrook,  author  of  Ichthyology  of  South  Carolina.) 

This  sun-fiish  is  peculiar  to  the  lowland  streams  between  Virginia  and  Florida, 
and  is  especially  numerous  in  South  Carolina  and  Florida.  The  only  North 
Carolina  record  is  that  of  Jordan  (1889b),  who  reported  the  fish  as  scarce  in 
Little  River  near  Goldsboro.  One  large  specimen  was  collected  by  the  writer 
a  number  of  years  ago  at  the  western  end  of  Albemarle  Sound.  The  fish  attains 
a  length  of  10  or  11  inches,  and  is  of  some  importance  in  the  southern  part  of  ;ts 
habitat.  In  size,  habits,  food  value,  and  gameness  it  closely  resembles  the 
blue-gill. 

210.  LEPOMIS  QIBBOSUS  (LinnsBUs). 

"Sand  Perch";  ''Robin";  "Robin  Perch";  "Red-beUy";  " YeUow-beUy" ;  Pumpkin- 
seed;  Tobacco-box. 

Perea  gibbonu  linnsiu,  Systema  Natune,  ed.  x,  292, 1758;  Carolina. 

PomcHt  maeulahUt  Cope,  18706, 456;  all  North  Oarolina  rivers  eaat  of  Allesheniee. 

L^pomu  ffOfbonu,  Jordan,  18896,  130;  Neuae  Biver  near  Raleiffh.      Smith,  1893a,  192,  196,  200;   Pasquotank 

River,  Edenton  Bay.  Roanoke  River  at  Plymouth  and  Welden.    Evennann  A  Cox,  1806,  305;   Neuee 

River  near  Raldgh. 
gupamaiit  gibbonu,  Jordan  &  Evermann,  1896, 1009,  pi.  dxi,  fig.  429.    Smith,  1901, 134;  Lake  Hattamuekeet. 
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DiAQNOBiB. — Body  ovate,  the  depth  .5  to  .7  total  length,  the  thickness  J33  the  depth; 
length  of  head  contained  3  times  in  length;  a  sli^t  depression  in  the  profile  above  eye;  mouth 
oblique,  small,  the  maxillary  barely  extending  to  frcmt  of  orbit;  eye  equal  to  snout,  rather  less 
than  .25  length  of  head;  opercular  fli^  very  broad,  short;  giU-rakers  very  short,  8  to  11  on 
lower  arm  of  first  arch,  the  longest  not  .25  diameter  of  eye;  scales  in  latoal  series  40  to  45,  in 
transverse  series  6+3,  4  rows  of  scales  on  cheek;  dorsal  rays  x,10  to  x,12,  the  first  spine  about 
equal  to  eye,  the  longest  twice  diameter  of  eye,  the  longest  soft  ray  equal  to  distance  from  eye 
to  end  of  fli^;  anal  rays  in,10,  the  first  spine  half  length  of  third,  which  is  less  than  twice 
diameter  of  eye,  the  soft  rays  shorter  than  those  of  dorsal;  caudal  notched;  pecUM-als  long  but 
less  than  head,  extending  as  far  as  anal  origin;  ventrals  reaching  beyond  vent.  Color:  above 
olive  with  bluish  reflection,  sides  spotted  with  <Mange;  cheeks  orange,  with  wavy  blue  streaks; 
lower  fins  orange,  dorsal  and  caudal  fins  Uuish  with  orange  spots;  opercular  flap  black,  with 
lower  posterior  margin  bri^t  scarlet.     (gSbbomu,  hunbhed  or  humped.) 

This  species  is  found  along  the  entire  Atlantic  seaboard  of  the  United 
States,  in  the  Great  Lakes,  and  in  the  northern  part  of  the  Mississippi  basin. 
Jordan  &  Evennann  (1896)  say  the  fish  is  rather  rare  in  the  Carolinas  and 
Florida,  but  it  is  very  common  in  the  Neuse  and  abundant  in  Albemarle  Sound 
and  tributaries,  being  the  most  numerous  of  the  sun-fishes  in  the  latter  section. 
Cope  ascribes  the  fish  to  "all  the  rivers  of  North  Carolina  east  of  the  Allegheny 
range'',  but  Jordan  did  not  find  it  in  any  stream  west  of  the  Neuse. 

The  breeding  habits  of  this  sun-fish  have  been  studied  by  the  writer  and 
others,  and  are  now  well  known.  The  "nest"  is  a  slight  depression  on  the 
bottom  made  by  the  fins,  and  after  the  eggs  are  laid  and  attached  to  stones  or 
weeds,  the  male  stands  guard  and  repels  intruding  fishes  or  other  animals;  the 
care  of  the  young  also  devolves  on  the  male,  which  at  this  season  is  in  his  brightest 
colors  and  even  in  the  water  can  be  readily  distinguished  from  his  mate. 

The  names  borne  by  this  fish  in  North  Carolina  are  "robin",  "robin  perch", 
"red-beUy",  and  "yellow-belly",  all  used  about  Albemarle  Sound;  "sand 
perch",  on  the  Neuse  near  Raleigh;  and  "  robin"  on  the  Neuse  about  New  Bern. 
It  is  likely  that  the  fishermen  do  not  always  distinguish  this  species  from 
Lepamis  aurUus^  as  both  are  sometimes  given  the  same  names  in  the  same  places. 
Pumpkin-seed  and  tobacco-box  are  very,  old  names  given  to  the  fish  in  other 
states.  In  his  list  of  the  fresh-water  fishes  of  North  Carolina,  Lawson  (1709) 
mentions  "pearch,  small  and  flat,  with  red  spots,  call'd  round  robins",  and 
elsewhere  in  his  work  he  makes  the  following  reference  to  this  species: 

We  have  another  sort  of  pearch,  which  is  the  least  sort  of  all,  but  as  good  meat  as  any. 
These  are  distinguished  from  the  other  sorts  p.  e.,  yellow  perch,  white  perch,  crappy,  and 
black  bass]  by  the  name  of  roimd-robins;  being  flat,  and  very  roimd-shap'd;  they  are  spotted 
with  red  spots  very  beautiful,  and  are  easily  caught  with  an  angle,  as  all  the  other  sorts  of 
pearches  are. 

The  pumpkin-seed  is  one  of  the  commonest  fishes  which  fall  to  the  lot  of 
youthful  anglers,  as  it  abounds  in  ponds  and  streams,  is  a  ready  biter,  and  is  not 
very  fastidious  in  its  tastes.  As  it  does  not  exceed  8  inches  in  length  and 
usually  does  not  exceed  6  inches,  it  has  little  commercial  value.  On  Roanoke 
River  it  is  caught  in  gill  nets  with  Chsenobry  ttus  and  Centrarchus,  and  is  regularly 
exposed  for  sale  in  the  Plymouth  market.    In  Currituck,  Camden,  Dare,  and 


244  FISHES  OF  NORTH  CAROLINA. 

other  counties  in  the  extreme  eastern  section,  comparatively  large  quantities 
of  "robins"  are  taken  in  seines,  fykes,  and  other  nets,  the  principal  catch  being 
in  Currituck  Sound.  The  annual  product  is  now  40,000  to  50,000  pounds,  for 
which  the  fishermen  receive  1.5  to  3  cents  a  pound. 

Genus  MICROPTERUS  Lactfp^de.    Black  Basses. 

The  largest  and  most  highly  developed  fishes  of  the  family,  characterized 
by  an  elongate,  moderately  compressed  body;  stout  caudal  peduncle;  long  head; 
large,  oblique  mouth,  with  long  and  broad  maxillary  and  strong,  projecting 
lower  jaw;  supplementary  maxillary  very  broad;  bands  of  fine  teeth  on  jaws, 
vomer,  and  palatines;  posterior  margin  of  opercle  with  2  broad  points;  preopercle 
entire;  gill-rakers  long  and  slender;  scales  small,  ctenoid;  lateral  line  complete; 
dorsal  fins  continuous,  a  deep  notch  at  their  junction;  dorsal  spines  10,  rather 
low;  anal  fin  similar  to  soft  dorsal,  the  spines  3;  caudal  fin  concave  behind. 
The  genus  has  only  2  members,  both  represented  in' the  North  Carolina  fauna; 
they  closely  resemble  one  another  but  may  be  distinguished  as  follows: 

t.  Inhabits  cold,  dear  running  water;  maxillary  not  reach&s;  beyond  eye;  scales  in  lateral 
series  70  to  85,  in  transverse  series  about  36;  scales  on  d^K  snuJl,  in  about  17  rows;  odor 

nearly  uniform  ereen,  the  young  barred  or  spotted dolamieu, 

it.  Inhabits  chiefly  siuj^giah,  warmer  waters;  maxillary  reaching  beyond  eye;  scales  in  lateral 
series  65  to  70,  m  transverse  series  ^  to  28;  scales  )3n  cheek  laive,  in  about  10  rows: 
a  distinct  black  lateral  band  in  yoimg  and  in  adults  of  moderate  size/oeing  obsolete  in  old 
specimens salmoidet. 

(Microj^eniSj  small-finned,  an  inappropriate  name  based  on  a  specimen  with 
mutilated  dorsal  fin.) 

211.  MIOROPTERUS  DOLOMIEU    LaotfpWe. 
Small-mouthed  Black  ^ass. 

MierapUrut  dol&mieu  Lao^pMe,  Histoire  Naturelle  des  Poiasons,  iv,^325,  1802;  locality  doubtful.  Jordan. 
ISSSb,  130, 152;  baains  of  Neuae  and  Frenoh  Broad.  Jortlui  St  Evermann,  1886, 1011,  pt  obdi,  fici. 
490,430a.  ..n 

foMeiahu,  Cope,  18706, 450;  Freneh  Broad  River. 


Diagnosis. — ^Depth  of  body  and  length  of  head  about  .33  total  length  without  caudal, 
depth  increasing  with  age;  maxillary  extending  to  or  in  advance  of  posterior  margin  of  eye; 
teeth  in  vilUform  hands  on  jaws,  vomer,  and  palate;  eye  abbut  .5  length  of  snout  and  .16  to 
.20  length  of  head;  gill-rakeiB  long,  16  or  17  in  number,  akffMit  10  on  upper  portion  of  arch; 
scales  small,  about  77  in  lateral  series,  about  25  in  transif^rse  series;  about  17  rows  of  fine 
scales  on  cheeks;  lateral  line  slightly  arched  anteriorly;  dojr^  rays  x,13  to  x,15,  the  longest 
spine  (fifth)  about  equal  to  snout  and  about  half  longest  ^oft  ray;  anal  rays  in,10  to  in,  12, 
the  first  and  second  spines  very  short;  bases  of  soft  dorsal  an^^^tnal  scaly;  pectorals  and  ventrals 
short  and  roimded;  caudal  slightly  concave  behind.  Color ;j  body  dull  green,  with  golden  or 
brassy  lustre,  white  below;  3  dark  bands  radiating  posteriorly  from  eye;  caudal  yellowish- 
green,  with  blackish  margin;  young  with  dark  spots,  which  never  form  a  lateral  band  but 
sometimes  collect  into  vertical  bands.    (Named  in  honor  of  M.  Dolomieu,  a  Frenoh  naturalist.) 

This  species  was  originally  found  from  Vermont  through  the  Great  Lakes 
basin  to  Manitoba,  and  thence  southward  to  South  Carolina,  Mississippi,  and 
Arkansas,  being  confined  mostly  to  the  mountainous  parts  of  the  southeastern 
states.     By  artificial  means,  the  range  has  been  considerably  extended.    In 
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North  Carolina  the  small-mouthed  black  basa  Lb  much  less  widely  distributed 
thaa  the  large-mouthed  species.  It  is  known  from  Neuse  River  near  Raleigh, 
and  Little  River  at  Goldsboro,  and  from  Swannanoa  River  near  Asbeville,  and 
Spring  Creek  at  Hot  Springs,  in  all  of  which  places  it  is  common.  As  its  general 
and  local  distribution  indicates,  this  species  prefers  cooler,  clearer,  and  swifter  - 
water  than  its  congener,  and  is  a  less  hardy  but  more  gamy  6sh.  It  is  one  of  the 
best  and  most  sought  of  American  game  fishes,  and  is  probably  entitled  to  first 
rank  in  this  respect,  taking  the  artificial  fiy,  the  baited  hook,  or  the  troll  in  a 
fashion  to  thrill  even  the  veteran  angler. 


^Jilf/// 


Fig.  106.    SiuLi/-iiouTHBD  Black  Bahs.    ilietofUna  dotomiett. 

It  ia  exceeded  in  size  by  the  other  species,  and  is  rarely  heavier  than  6 
pounds,  while  avera^ng  only  2  or  2i  pounds. 

21S.  UIOBOFTERnS  8ALUOIDES  (LacdpMe). 
"Ohub";  "Welshman";  "Trout";  'Treali-water  Trout";  lArgfr-mouthed Black  Basa. 

Labnu  mimoid—  Lmc^ptda,  Rutoin  Naturall*  dM  PoiMn*.  TIB,  1802;  South  CkroUiUk 
ificroiMiriH  niprisaiu.  Cope,  ISTOb,  461 1  Neiua,  YadUii,  CmtBwbn.  kud  Fnaoh  Broad  livan. 
MierttK^ut  talmoHU;  Jonlu,  188«>,  130;  Mnin  ud  Little  riven.     Smith,  lSB3a,  192, 196,  300i  Puquotuk 
Rlrer,  Albanurie  Sound,  Ronnoke  River  at  Plymouth  «nd  Wcldon.     Smith,  18936.  28Z.  pi.  Ixi;  Cuiri- 
tuek  Sound.    Jordu  A  Evermiuui.  ISM,  1012.  pi.  dxiii,  fi«.  431.     EvermMm  A  Cox.  ISM,  30b;  Walnut 
Ci«ak  (tributuy  of  Neun),  nmr  IUl(l<h.     Smith,  1601. 134;  Lake  HuttMUtukaet. 

DuaNOsia.— Greatest  depth  about  .33  length;  length  of  bead  about  equal  to  depth; 
mouth  large  and  wide,  the  mftxillary  in  ftdults  extending  beyond  eye;  bands  of  villiform  teeth 
on  jaws  and  roof  of  mouth,  teeth  sometimes  present  on  tongue;  eye  .5  to  .66  length  of  snout; 
gill-Takers  on  first  arch  17  or  18,  usually  10  above  angle;  scales  in  lateral  series  about  63,  in 
transverse  series  25;  scales  on  cheeks  not  much  smaller  than  on  body,  in  about  10  rows;  dorsal 
rays  x,12  or  z,13,  the  longest  spine  (fourth)  more  than  half  length  of  longest  soft  ray;  anal  rays 
111,10  or  111,11,  the  first  spine  about  .5  length  of  second,  the  second  about  .5  length  of  third; 
caudal  fin  incised  posteriorly;  pectoral  fin  a  rounded,  .5  length  of  head;  ventrals  rounded, 
shorter  than  pectorals.  Color:  back  green,  sides  silvery  gicen,  belly  white;  a  well  defined 
black  lateral  band  in  both  young  and  adulls,  this  breaking  up  and  growing  fainter  with  age;  a 
few  small  irregularly  disposed  dark  spots  on  sides;  3  dark  bands  radiating  from  eye  posteriorly; 
caudal  pale  near  body,  black  at  margin,  with  a  white  edge,  itaitnoidu,  like  a  salmon  or  trout; 
the  fish  is  called  "  trout "  throughout  the  southern  states.) 
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The  large-mouthed  black  bass  is  native  to  a  wide  expanse  of  temtory, 
bounded  on  the  north  by  the  Great  Lakes  and  on  the  south  by  southern  Florida 
and  Mexico.  Through  the  efforts  of  the  general  government,  as  represented  by 
the  Bureau  of  Fisheries,  the  species  has  been  introduced  into  neaily  every  state, 
and  may  also  be  met  with  in  various  European  countries.  While  found  in  the 
mountain  regions  of  North  Carolina,  this  bass  is  essentially  a  fish  of  the  plateau 
and  coastal  plain  regions,  being  more  numerous  in  the  coastwise  waters  than 
elsewhere.  It  b  especially  abundant  in  tributaries  of  Albemarle  Sound  and  in 
Currituck  Sound,  and  probably  exists  there  in  greater  numbers  than  in  any  other 
waters  in  the  country. 

The  name  by  which  this  fish  is  generally  known  in  North  Carolina  is  "Welsh- 
man", which  is  not  employed  elsewhere.  This  designation  was  in  use  as  ea.'ly 
as  1709,  when  Lawson  referred  to  the  "brown  pearch,  or  Welshman".  Another 
local  name,  peculiar  to  North  Carolina  and  Virginia,  is  "chub".  "Trout"  is 
the  name  usually  applied  to  the  fish  in  all  the  southern  states,  and  it  was  this 


Fig.  107.    LutaBOfttciTBBD  Black  Bass.    Mieropttnu  talnundf. 


fact  that  led  the  Frenchman,  Lac^^de,  to  give  it  the  technical  name  tabnoidea 
(that  is,  like  a  salmon  or  trout).  Among  the  fishermen  of  the  Wilmington 
re^on  the  fish  is  known  as  "chub"  and  "fresh-water  trout". 

This  is  the  largest  and  most  important  member  of  the  family,  and  is  the 
equal  of  the  small-mouthed  black  bass  as  a  food  fish  and  but  slightly  inferior  as  a 
game  fish.  It  inhabits  more  sluggish  and  warmer  waters  than  the  other  species, 
and  thrives  imder  more  extreme  conditions  of  environment  and  temperature ;  for 
this  reason  it  is  better  adapted  for  transplanting  in  the  country  at  large.  It 
reachesita  maximum  weight  in  Florida,where  examples  weighingas  much  as  20to 
25  pounds  h&\e  been  taken  in  lakes.  Relatively  large  fish  of  6  to  S  pounds  are 
also  common  in  the  South  Central  States,  while  in  the  north  the  maximum  is 
about  S  pounds  and  the  average  is  2  to  4  pounds. 

The  fish  occ&Bionally  enters  braddsh  and  salt  water.  On  April  7, 1904,  the 
writer  observed  several  fine  examples  that  had  been  caught  in  pound  nets  in 
Croatan  Sound  in  water  that  was  quite  saltj  these  had  doubtless  come  out  of 
some  of  the  short  rivers  about  the  sound. 
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Both  species  of  black  bass  are  remarkably  zealous  in  the  breeding  habits. 
The  fish,  which  have  been  in  schools  through  the  winter,  become  paired  in  early 
spring  and  begin  the  preparation  of  the  nest.  The  nest  is  located  in  compara- 
tively shallow  water  and  usually  consists  of  fine  gravel,  bi^ushed  into  a  circular 
mass  1.5  to  2  feet  in  diameter;  sometimes  the  nest  is  simply  a  rounded  area  on  a 
gravel,  clay,  or  mud  bottom  from  which  all  foreign  material  is  removed  by 
the  parent  fish.  When  the  eggs  are  deposited,  they  become  attached  to  the 
bottom,  and  are  thenceforth  continually  giiarded  by  one  or  both  parents,  while 
the  water  over  the  nest  is  kept  agitated  by  a  gentle  motion  of  the  fins.  Fish  and 
other  intruders  are  attacked  and  driven  away  from  the  vicinity  of  the  nest. 
From  2,000  to  upwards  of  10,000  eggs  are  deposited  by  one  fish,  and  the  hatching 
period  is  from  1  to  3  weeks.  When  the  young  emerge,  they  remain  in  the  nest 
for  several  days  while  the  yolknsac  is  being  absorbed,  and  then  they  rise  in  a 
school  and  hover  over  the  nest  for  several  days  more  before  scattering.  During 
this  time  the  parents  continue  their  guardianship,  circling  about  the  nest  and 
keeping  all  enemies  away  and  at  the  same  time  preventing  the  fry  from  wandering 
away.  Finally,  the  young  must  separate  in  order  to  obtain  food,  and,  having 
been  driven  among  the  dense  vegetation  or  in  shoal  water  for  protection,  they 
are  deserted  by  their  parents. 

The  food  of  the  young  fish  consists  of  minute  animals — Crustacea,  insects, 
etc.  At  a  very  early  period,  however,  they  begin  to  prey  on  their  smaller 
brothers,  and  this  cannibalism  continues  after  they  become  adults.  The  larger 
fish  are  very  voracious  and  aggressive  feeders,  taking  all  kinds  of  fish  as  well  as 
small  mammals,  frogs,  tadpoles,snakes,worms,insects,andalso  vegetable  matter. 

Under  favorable  conditions,  the  young  bass  reach  a  length  of  6  to  8  inches  in 
a  year,  and  sexual  maturity  in  reached  when  2  years  old. 

As  a  market  fish  the  large-mouth  black  bass  is  more  important  in  North  Caro- 
lina than  in  any  other  state.  In  1890  the  catch  aggregated  407,530  pounds, 
valued  at  S20,492.  In  1897  the  output  increased  to  535,340  pounds,  worth 
S33,61 1 ;  and  in  1902  it  rose  to  632,675  pounds,  which  sold  for  S58,013.  Currituck 
Sound  produces  about  three-fourths  of  the  total  yield  in  the  state. 

• 

Family  PERCIDiE.    The  Perches. 

A  numerous  family  of  fresh-water  fishes,  chiefly  represented  in  eastern  North 
America  and  Europe;  most  of  them  very  small  species  known  as  darters,  which 
are  peculiar  to  America.  The  principal  family  characters  are  an  elongate  body, 
compressed  or  not;  medium  sized  head;  terminal  or  slightly  inferior  mouth  of 
small  or  large  size;  premaxillaries  protractile  or  not,  maxillaries  without  distinct 
supplemental  bone;  villiform  teeth  in  b&nds  on  jaws,  vomer,  and  palatines,  a 
few  canine  teeth  in  some  species,  teeth  occasionally  absent  from  vomer  and 
palatines;  sharp  teeth  on  the  lower  pharyngeals;  branchiostegals  6  or  7;  gill- 
arches  4;  gill-rakers  long,  slender,  and  dentate;  gill-membranes  free  from 
isthmus  and  either  connected  or  separate;  pseudobranchise  small  or  wanting; 
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preopercle  entire  or  serrate;  opercular  margin  usually  with  a  flat  spine;  pyloric 
coeca  few;  lateral  line  present;  scales  ctenoid,  adherent,  covering  body  more  or 
less  completely,  head  naked  or  partly  scaled;  dorsal  fins  2,  nearly  always 
separate,  the  first  with  6  to  15  spines;  anal  equal  to  or  smaller  thaji  second 
dorsal,  with  1  or  2  spines;  caudal  forked,  notched,  square  or  rounded;  pectorals 
of  various  sizes,  sometimes  quite  large;  ventrals  well  developed,  inserted  below 
pectorals,  consisting  of  1  spine  and  5  soft  rays.  The  family  has  12  genera  and 
22  known  species  in  North  Carolina  waters. 

Key  to  the  North  Carolina  genera  of  perehee. 

i,  PaeudobranohisB  and  air-bladder  well  developed;  branchiostegals  7;  preopercle  serrate; 
species  ]aip  or  medium  sized, 
a.  Large  camne  teeth  on  jaws  and  palatine  bones;  ventral  fins  well  separated;  pyloric  cceca 

3  to  7;  vertebrsB  46 Stizobtedion. 

aa.  No  canine  teeth;  ventral  fins  close  together;  pyloric  coeca  3;  vertebrae  41 Perca. 

u.  Pseudobrancbin  and  air-bladder  slightly  developed  or  absent;  branduostegala  6;  preoper- 
cular  margin  not  serrate;  species  all  small,  some  of  them  minute. 

Pebcina,  BouBosoiCA,  and  other  genera  of  darters. 

Genus  STIZOSTEDION  Raflnesque.    Pike  Perches. 

Large  American  fresh-water  fishes,  closely  related  to  the  pike  perch  of  Europe, 
with  very  elongate-,  little  compressed  body;  long,  conical  head;  large  mouth, 
with  long,  sharp  canine  teeth  and  villiform  teeth  in  bands;  spinous  opercles, 
serrated  preopercles;  7  branchiostegals;  slender  gill-rakers;  3  to  7  pyloric  cceca; 
large  air-bladder;  small  ctenoid  scales  covering  all  of  body  and  parts  of  head; 
lateral  line  complete;  dorsal  fins  disconnected,  with  12  to  15  spines  and  17  to  21 
soft  rays;  2  slender  anal  spines;  and  wellnseparated  ventrals.  Two  species,  most 
numerous  in  the  Great  Lakes;  one  found  locally.    (Stizostedian,  pungent  throat.) 

218.  STIZOSTEDION  VITREUM  (MitchUl). 

"WaU-eyed  Pike":  "Jack";  "Salmon";  "Pickerel";  "River  Trout"; ''Brook Trout"; 
"Golden  Trout";  "Oalifomia  Salmon";  Jack  Salmon;  Pike  Perch; 

Blue  Pike;  YeUow  Pike. 

P§rea  vitrm  Ifitehill,  American  Monthly  Macasine.  U.  247, 1818;  Gayuga  Lake.  New  York. 
StiMOuUiiwn  am^rieanvm  et  taimonnan.  Cope,  18706,  448-440;  French  Broad  and  Neuse  rivers. 
StiMoaUdion  vitrwrn,  Jordan,  18896, 160;  French  Broad  River.  Smith,  1803a.  102, 106. 200;  Pasquotank  River, 
Edenton  Bay,  Roanoke  River.    Jordan  &  Evermann,  1806, 1021,  figs.  433,  433a. 

DiAQONSiB. — Form  rather  slender,  d6pth  greatest  just  behind  head,  somewhat  more  than 
.2  length;  head  .28  to  .37  length;  mouth  large,  maxillary  reaching  beyond  middle  of  orbit;  eye 
somewhat  more  than  .2  head,  its  diameter  shorter  than  snout;  scales  small,  110  to  130  in 
lengthwise  series,  about  35  in  transverse  series,  a  few  scales  on  cheeks  and  top  of  head; 
pyloric  coeca  3;  dorsal  fins  separated  by  a  space  greater  than  eye,  the  rays  xii  to  xvi  + 19  to  21, 
the  longest  spines  .5  head,  the  bases  of  the  2  fins  of  nearly  equal  length;  anal  rays  ii,12  to  n,14; 
caudal  deeply  concave.  Color:  variable;  general  tone  dark  green,  yellow,  or  blue,  more  or 
less  blotched  or  mottled  with  darker;  lower  parts  and  fins  pale;  a  large  black  spot  on  posterior 
part  of  spinous  dorsal;  soft  dorsal  and  caudal  mottled  with  yellow  and  green;  pectoral  base 
dusky,     {vitreum,  glassy.) 

The  pike  perch  is  one  of  the  most  important  commercial  fishes  of  the  United 
States,  and  is  cultivated  on  an  immense  scale  by  the  United  States  government 
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OQ  Lake  Erie  and  elsewhere.  From  the  Great  Lakes,  where  it  supports  fisheries 
of  great  extent,  it  ranges  eastward  to  Vermont  and  southward  to  North  Carolina, 
Georgia,and  Alabama.  In  North  Carolina  it  has  a  peculiar  distribution,  involving 
headwaters  of  the  Mississippi  system  and  also  some  of  the  rivers  of  the  Atlantic 
slope.  Professor  Cope  gave  the  following  interesting  account  of  his  observations 
of  this  Bsh  in  the  French  Broad  River  in  1869; 

This  is  the  largest  percoid  of  the  western  waters,  i»casionaUy  attaining  a  weight  of  35 
pounds;  no  spednien  of  more  than  10  pounds  came  under  my  observation.  It  loves  the  most 
boisterous  and  rapid  atreams,  ascendng  them  to  near  their  sources,  having  much  tbe  manners 
and  haunting  tbe  same  waters  as  the  trout,  but  of  much  leas  voracious  habits.  Its  swiftness 
enables  it  to  take  the  black  perch  ["black  bass]  with  ease,  though  that  fish  is,  after  it,  much 
the  most  powerful  swimmer  of  the  river  it  inhabits.  I  took  two  from  the  stomach  of  a  lucio- 
perca  [—  pike  perch]  of  8  pounds,  oae  of  which  weighed  21  pounds.  Suckers  are  used  as  bait 
in  taking  them  by  hook;  but  tbe  mode  in  which  large  specimens  are  most  readily  taken  is  by 
shooting.  When  the  lucioperca  has  gorged  himself,  be  seeks  some  shallow  bayou  and  lies  in  a 
sluggish  stale,  digesting  his  meal.  Then  the  gun-fishennan,  omcealed  in  a  tree  dose  by, 
makes  sure  of  him.  It  is  tbe  most  valued  food  fish  of  the  French  Broad,  its  flesh  being  very 
tender  as  well  as  rich.  Without  the  opercular  armature  of  the  Fercae,  its  chief  defense  is  in 
its  numerous  and  powerful  canine  teeth,  which  make  serious  wounds  on  the  hands  of  ttie  unwary 
fisherman.     The  common  name  on  the  French  Broad  is  "jack". 


Fig.  108.    Waui-eteu  Pike;  Pikh  Perch.    Stitoittdvm  vitrgum. 


Dr.  Jordan  in  1888  had  this  fish  reported  to  him  as  one  of  the  food  fishes  of 
the  French  Broad  under  the  name  of  "  river  trout ".  The  present  writer  in  1892 
found  the  fish  in  various  tributaries  of  Albemarle  Sound,  where  it  is  known  under 
some  extraordinary  names.  In  Pasquotank  River  it  was  noted  that  numbers  of 
pike  perch  12  to  15  inches  long  were  caught  by  the  net  fishermen,  and,  although 
the  fish  was  not  sufficiently  abundant  to  have  much  commercial  importance,  it 
was  popular  locally  and  always  met  with  ready  sale.  Under  the  impression  that 
it  is  a  salt-water  species  which  wanders  into  the  sound,  some  fishermen  called  it 
"salt-water  pike",  to  diatiuguish  it  from  the  fresh-water  pike  (Esox);  and  the 
name  "  California  salmon  "  was  also  heard  in  the  lower  river,  this  probably  based 
on  the  belief  that  it  is  an  mtroduced  species.  In  the  vicinity  of  Edenton  it  is 
caught  in  pound  nets  and  dutch  nets,  and  is  sometimes  called  "  pickerel".  In  the 
lower  Roanoke,  where  it  is  not  uncommon  and  goes  by  the  name  of  "brook 
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trout  '\  it  is  caught  in  seines  hauled  for  shad;  and  in  the  upper  river  near  Weldon 
it  is  rare  and  known  as  '^ salmon". 

It  has  been  thought  by  some  persons  that  this  species  was  not  native  to 
the  Albemarle  region,  but  Mr.  S.  G.  Worth  considers  it  indigenous  to  those 
waters,  and  the  National  Museum  contains  a  specimen  collected  by  J.  W.  Milner 
at  Avoca  as  long  ago  as  1878.  Salmon  Creek  is  the  suggestive  name  of  a  small 
stream  between  Chowan  and  Roanoke  rivers. 

The  pike  perch  spawns  in  early  spring,  in  shoal  waters.  The  eggs  are  .08 
inch  in  diameter ,  and  resemble  those  of  the  shad  in  being  semibuoyant  but  differ 
therefrom  in  being  adhesive.  The  number  laid  is  about  45,000  for  each  pound 
of  the  female,  and  the  hatching  season  is  a  little  less  than  3  weeks  in  a  watei  tem- 
perature of  45°F.  In  hatching  the  eggs  artificially  the  tendency  to  adhere  in 
masses  is  overcome  by  separating  them  mechanically  with  starch  or  muck,  which 
is  mixed  with  the  eggs  immediately  after  fertilization. 

The  species  ranks  high  as  a  game  fish,  and  is  easily  lured  with  artificial  fly, 
trolling  spoon,  or  baited  hook.  The  natural  food  consists  mostly  of  soft-finned 
fishes,  with  a  variable  proportion  of  insects  aad  crustaceans. 

Its  edible  qualities  are  excellent ,  the  flesh  being  firm,  white,  and  well-flavored; 
and  it  stands  shipment  better  than  most  fishes.  In  North  Carolina  the  com- 
mercial value  of  the  species  is  small. 

Oenus  PERCA  Limueus.    YeUow  Perches. 

Small  fresh-water  fishes,  of  which  3  species  are  known,  1  from  Asia,  1  from 
Europe,  and  1  from  North  America.  Body  oblong  or  elongate,  compressed; 
back  elevated;  mouth  moderate  sized,  terminal,  with  protractile  premaxillaries 
and  bands  of  fine  teeth  on  jaws,  vomer ,  and  palatines ;  a  spinous  process  on  opercle, 
and  serrations  on  preopercle  and  shoulder  girdle;  gill-membranes  not  united; 
scales  ctenoid,  rather  small,  completely  covering  body  and  part  of  cheeks  and 
opercles;  lateral  line  present;  air  bladder  present;  dorsal  fins  well  separated,  the 
spines  high  and  strong,  12  to  16  in  number;  2  weak  anal  spines;  ventral  fins  close 
together,  with  a  conspicuous  spine.     {Perca^  perch.) 

214.  PEROA  FLAVESOENS  (MitchiU). 
"Red-fin^';  "Englishman";  "Raccoon  Perch'';  "YeUow  Perch". 

Marone  ftav€acen$  Mitchill,  Report  on  Fiabes  of  New  York,  18, 1814;  near  New  York  City. 

Perea  flavacen;  Cope,  1870b,  448;  Neuae  lUver.    Smith.  1893a,  102,  106.  200;  Pasquotank  River.  Albemarle 

Sound,  and  Roanoke  River.     Jordan  A  Evermann.  1806,  1023,  pi.  clxv,  fig.  435.     Smith,  1001,  134; 

Lake  Mattamuakeet. 

DiAQNOSis. — ^Depth  greatest  under  first  4  dorsal  spines,  less  than  .33  length;  caudal 
peduncle  rather  broadj  .33  head;  head  acutely  pointed,  its  length  about  equal  to  depth  of  body, 
profile  concave;  mouth  slightly  oblique,  maxillary  not  extending  as  far  as  middle  of  eye;  snout 
much  longer  than  eye;  eye  rather  small,  .16  head;  gill-rakers  short  and  stout,  about  15  on  long 
arm  head  of  first  arch;  rows  of  scales  in  lateral  series  75  to  90,  in  transverse  series  about  25;  tubes 
in  lateral  line  55  to  60;  cheeks  and  upper  part  of  opercles  well-scaled;  dorsal  rays  xiii  to  xv  + 
11,13  to  11,15,  longest  spines  less  than  .5  head;  anal  rays  ii,7  or  ii,8,  the  spines  much  shorter  than 
soft  rays;  caudal  slightly  concave  behind;  pectorals  .5  head;  ventrals  somewhat  longer.    Color: 
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Above  dark  olive-green,  aideg  yellow,  below  pale,  back  and  ddea  marked  by  fl  to  8  broad  black 
bauda;  a  black  blotch  aometitneB  on  apinous  donal;  lower  Sua  red  or  orange,  brightest  in  males 
during  spawning  aeason.     Iflarttcetu,  yellowiab.) 

The  yellow  perch  ia  one  of  the  best  known  fresh-water  fiehea  of  the  Atlantic 
and  North  Central  States.  Its  range  extends  from  North  Carolina  to  Nova 
Scotia,  throughout  the  Great  Lakes,  and  in  the  upper  Mississippi  basin.  The 
species  abounds  in  Albemarle  Sound  and  tributaries.  It  is  also  abundant  in  Lake 
Mattamuskeet,  but  is  less  numerous  than  formerly.  From  Neuse  River  it  was 
recorded  by  Cope;  McDonald  and  Milner  collected  it  in  the  lower  course  of  that 
stream  (Kinston),  but  Jordan  and  Kvermann  &  Cox  did  not  record  it  from  that 
river.  In  the  vicinity  of  Wilmington,  according  to  Mr.  W,  H.  Yopp,  it  occurs  in 
Cape  Fear  River  and  tributary  creeks  but  is  not  abundant. 

The  yellow  perch  averages  less  than  a  foot  in  length  and  a  pound  in  weight. 
The  maximum  attained,  by  a  specimen  recorded  from  the  Delaware  River,  is 


F%.  109.    Yellow  Pebch.    Ptrca  fiavmem: 

4.5  pomids,  but  examples  weighing  as  much  as  2  pounds  are  very  rare.  The 
females  average  considerably  larger  than  the  males. 

The  paired  and  anal  fins  in  spring  are  crimson,  whence  the  local  name 
"red-fin"  in  use  on  Pasquotank  River,  Lake  Mattamuskeet,  and  other  waters  of 
the  state.  The  name  "raccoon  perch",  employed  at  Edenton,  Plymouth,  and 
other  points,  has  reference  to  the  vci-tical  markings  on  the  fish,  which  resemble 
those  on  a  raccoon's  tail.  "Englishman",  heard  at  Edenton  and  elsewhere  in 
the  western  part  of  Albemarle  Sound,  is  used  in  contradistinction  to  "Welsh- 
man", the  local  name  for  the  large-mouth  black  bass.  The  name  "Elnglish 
pearch"  occurs  in  Lawson's  work. 

The  perch  spawns  in  early  spring — in  February  in  Albemarle  Sound.  The 
spawn  is  very  peculiar,  in  that  the  eggs  are  cemented  together  inasmglelayerin 
the  form  of  long  hollow  strings  which,  when  extruded,  are  several  inches  wide 
and  folded  or  plaited  like  the  bellows  of  an  accordeon,  but  are  capable  of  being 
drawn  out  to  the  length  of  3  to  7  feet.     One  fish  in  an  aquarium  at  the  Bureau 
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of  Fisheries,  Washington,  D.  C,  deposited  a  string  88  inches  long,  the  weight 
of  which  after  fertilization  was  41  ounces,  while  the  weight  of  the  fish  before  the 
escape  of  the  eggs  was  only  24  ounces.  The  egg  masses  are  not  attached  to 
stones,  vegetation,  or  other  submerged  objects,  but  are  deposited  loosely  in  the 
water.  Spawning  takes  place  at  night,  in  water  having  a  temperature  of  44°  to 
50°  F.,  and  the  hatching  period  lasts  from  2  to  4  weeks. 

The  species  is  usually  found  in  schools,  the  movements  of  which  in  the  rivers 
and  larger  lakes  are  influenced  by  spawning,  food,  temperature  of  water,  etc. 

The  yellow  perch  is  fairly  good  for  the  table,  and  is  taken  for  market  in 
large  quantities  in  the  Great  Lakes  and  livers  of  the  Middle  Atlantic  States.  It 
bites  readily  Bt  the  hooks  baited  with  live  minnows,  angleworms,  etc.,  and  is 
caught  in  immense  quantities  by  angleis.  The  amount  taken  in  the  commercial 
fisheries  of  Nox-th  Carolina  in  1902  was  105,990  pounds,  valued  at  $5,639.  About 
two-thirds  of  the  catch  comes  from  Currituck  County. 

Subfamily  ETHEOSTOMINiE.    The  Darters. 

These  diminutive  perches  are  among  the  most  interesting  of  fresh-water 
fishes.  Their  favorite  haunts  are  cold  mountain  streams^  but  some  few  species 
are  found  in  the  lowlands.  From  the  typical  perches  they  differ  in  having  very 
rudimentary  or  entirely  deficient  air-bladder  and  pseudobranchi®,  an  entire 
preopercular  margin,  and  6  branchiostegals,  and  fewer  pyloric  coeca,  in  addition 
to  their  small  size  and  gay  colors.  The  following  interesting  account  of  the 
group  is  taken  from  Jordan  &  Evermann  (1896) : 

The  colon  of  the  EtheostomiiuB  are  usually  very  brilliant,  species  of  the  EtheostomixuB 
especially  being  among  the  most  brilliantly  colored  fishes  known;  the  sexual  differences  are 
often  great,  the  females  being  as  a  rule  dull  in  color  and  more  speckled  or  barred  than  the  males. 
Most  of  them  prefer  clear  running  water,  where  they  lie  on  the  bottom  concealed  under  stones, 
darting,  when  frightened. or  hungry,  with  great  velocity,  for  a  short  distance,  by  a  powerful 
movement  of  the  fan-shaped  pectorals,  then  stopping  as  suddenly.  They  rarely  use  the  caudal 
fin  in  swimming,  and  they  are  seldom  seen  moving  or  floating  freely  in  the  water  like  most 
fishes.  When  at  rest  they  support  themselves  on  their  expanded  ventrals  and  anal  fin.  All 
of  them  can  turn  the  head  from  side  to  side,  and  they  frequently  lie  with  the  head  in  a  curved 
position  or  partly  on  one  side  of  the  body.  The  species  of  Ammaayjpta,  and  perhaps  some  of 
the  others,  prefer  a  sandy  bottom,  where  by  a  sudden  plunge,  the  fish  buries  itself  in  the  sand 
and  remains  quiescent  for  hours  at  a  time,  with  only  its  eyes  and  snout  visible.  The  otherslurk 
in  stony  places,  imder  rocks  and  weeds.  Although  more  than  usually  tenacious  of  vitality, 
the  darters,  from  their  bottom  life,  are  the  first  to  be  disturbed  by  impurities  in  the  water.  All 
of  the  darters  are  carnivorous,  feeding  chiefly  on  the  larvae  of  Diptera,  andin  their  way  voraci- 
ous. All  are  of  small  siie;  the  largest  {Percina  rex)  reaches  a  length  of  10  inches,  while  the 
smallest  {Mieroperca  puncHdata)  is,  next  to  Elassoma  zonatum,  the  smallest  spiny-rayed  fish 
known,  barely  attaining  the  length  of  an  inch  and  half. 

The  different  genera  are  very  similar  and  have  not  alwajns  been  recognized  by 
authors,  who  have  sometimes  included  all  the  species  in  the  single  genus  Etheo^ 
stoma;  for  convenience,  however,  if  for  no  other  reason ,  about  15  genera  may  l^ 
recognized,  and  of  these  the  following  10  are  known  from  North  Carolina: 
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Key  to  the  North  Carolina  genera  of  dartere. 

t.  Size  comparatively  large,  adults  5  inches  or  longer;  head  broad  between  eyes:  premazil- 
laries  free  only  at  sides,  not  protractile;  snout  conic,  pig-like,  projecting;  ventral  nns  separ- 
ated by  a  space  equal  to  the  width  of  their  base;  on  median  line  below  a  line  of  lamsoEdes 

which  fall  off,  leaving  a  naked  space;  dorsal  spines  13*  to  15 FIsbcina. 

it.  Sixe  small,  rarelv  more  than  5  inches  and  usually  2.5  to  4  inches;  head  narrow  between 
eyes;  prenuudllaries  either  protractile  or  not;  snout  little  or  not  at  all  projecting, 
a.  rarietal  region  rather  depressed,  only  slighdy  convex  in  cross  section. 

b.  Body  more  or  less  completely  scaled,  not  extremely  elongate  nor  hyaline. 

&  Premaxillaries  not  protractile,  a  band  of  skin  connecting  them  in  the  median 
with  line  the  forenead;  anal  fin  ]aifi&,  usually  laiger  than  second  dorsal. 
d.  Median  line  of  abdomen  usually  with  more  or  1^  enlarged  scales  which  are 

shed  at  intervals ; Hadboptebub. 

dd.  Median  line  of  abdomen  with  small  scales  which  are  not  shed.  .Htfohomitb. 
06.  ItanaxiUaries  protractile,  separated  by  a  groove  from  the  skin  of  the  forehead, 
s.  Anal  spines  2;  ventral  fins  dose  together. 
)/.  Maxillary  not  jo^ed  to  pieorbital  exisept  at  base;  teeth  on  vomer. 

Ulocentra. 
//.  Maxillary  united  to  preorbital  for  most  of  its  length;  no  teeth  on  vomer. 

DiPLESION. 

es.  Anal  spine  sinde:  ventral  fins  well  separated BoLEOSOifA. 

bb.  Abdominal  region  naked,  Eody  exceedingly  elongate  and  hyaline. Ica. 

aa.  Parietal  region  not  dei»essed,  stronglv  convex  or  n^shaped  in  cross  section;  premaxil- 
laries not  protractile;  belly  covered  with  persistent  scales;  head  naked  above;  anal 
fin  much  smaller  than  second  dorsal;  ventral  fins  inserted  dose  together;  lateral  line 
present. 
g.  Lateral  line  straight,  sometimes  absent  posteriori v;  dorsal  spines  7  to  15.  ErBEOSTOifA. 
gg.  Lateral  line  arched  anterioriy,  incomplete  and  interrupted. 

K  Top  of  head  naked:  dorsal  spines  9  or  10. . . ; Boleichthtb. 

hh.  Top  of  heiod  scaled;  dorsal  spines  9  to  12 Copelandellus. 

Genus  PERCHf  A  Haldeman.    Log  Perches. 

The  largest  of  the  darters.  Form  elongate,  somewhat  compressed;  head 
depressed;  snout  tapering,  overhanging  small  moiith;  maxillary  short;  premax- 
illaries not  protractile;  teeth  on  jaws,  vomer, and  palatines;  scales  small,  those  on 
ventral  surface  large,  plate-like,  and  deciduous;  lateral  line  not  interrupted;  air- 
bladder  rudimentary;  dorsal  fins  well  separated,  the  anterior  with  13  to  15  spines, 
the  posterior  with  12  to  17  rays;  anal  shortei  than  second  dorsal;  ventrals  com- 
paratively widely  separated;  body  marked  with  black  vertical  bands.  Two 
known  species,  one  peculiar  to  the  Roanoke  Biver,  in  Virginia,  the  other  widely 
distributed.     (Percina,  little  perch.) 

215.  PEROINA  OAPRODES  (Rafinesque). 
Log  Perch;  Hog  MoUy. 

Seiotna  eaprodea  Rafinesque,  American  Monthly  Magasine,  1818,  534;  Ohio  River. 

Pmtina  eaprodet^  Jordan,  18896,  153;  Swannanoa  River  near  Aaheville.    Jordan  A  Evermann,  1896.  1026, 
pi.  olxv,  fie.  436.     Bean,  1903,  914;  Cane  River. 

DiAGONBiB. — ^Depth  contained  5  to  6.5  times  in  length;  head  long,  contained  4  to  4.75 
times  in  length;  mouth  small,  inferior,  maxillary  not  extending  to  eye;  eye  .25  length  of  head 
and  .6  length  of  snout;  snout  roimded,  tapering;  scales  in  lateral  series  90  to  95,  in  transverse 
series  9+ 15;  scales  on  cheeks,  operdes,  and  nape,  but  none  on  chest;  dorsal  fins  low,  the  rays 
zm  to  xvn+ 12  to  17,  the  commonest  formula  xv  + 15;  anal  rays  ii,9  to  n,12,  the  spines  feeble; 
caudal  slightly  concave  behind;  pectorals  rotmded,  about  length  of  head.  Color:  yellowish 
green,  with  about  15  blackish  bars  of  unequal  size  extending  from  back  to  below  median  line, 
between  these  bars  shorter  and  narrow  ones  reaching  sh6Xit  to  lateral  lines;  a  roimded  black 
spot  at  base  of  caudal;  fins  mostly  marked  with  rows  of  small  black  spots,     {caprodee,  pig-like.) 
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The  log  perch  is  the  largest  of  the  darters,  reaching  a  length  of  8  or  10  inches. 
It  is  found  from  the  Great  Lakes  region  to  Texas,  and  along  the  Atlantic  slope  as 
far  south  as  Virginia.  In  North  Carolina  it  is  knovm  only  from  tributaries  of  the 
French  Broad.  Jordan  took  one  specimen  in  Swannanoa  River  near  Asheville, 
and  Bean  records  one  fine  example  from  Cane  River.  The  species  inhabits  clear 
swift  streams,  and  bites  readily  at  the  baited  hook. 


Fig.  110.    Loo  Perch.    Pamina  caprctU*. 

0«nu  HADROPTERUS  Aguaiz.  Bluk-^ed  Dartera. 
Brightly  colored,  active,  and  graceful  darters.  Body  elongate,  cylindrical 
or  compressed;  head  above  more  ot  less  depressed;  mouth  wide,  terminal;  pre- 
mamillaries  not  protractile;  teeth  on  jaws  and  vomer,  and  usually  on  palatines; 
gill-membranes  joined  or  separate;  body  scaly,  median  ventral  line  with  enlarged 
scales  or  plates  which  are  shed  at  intervals;  sides  of  head  either  scaly  or  naked; 
lateral  line  more  ot  less  complete;  pyloric  coeca  2  to  4;  fins  rather  large;  dorsal 
fins  contiguous,  the  spines  10  to  15,  the  posterior  fin  with  shorter  base  than  the 
anterior;  anal  fin  with  2  spines,  similar  to  second  dorsal;  ventral  fins  well  separ- 
ated. About  a  dozen  known  species,  the  3  following  recorded  from  the  state,  2 
from  the  Atlantic  slope  and  1  from  the  Mississippi  drainage  basin: 

».  Scales  in  lateral  eerieo  52  to  85;  gill-membraneB  Beparate;  eye  large,  more  than  .26  length 
of  bead;  cbeeks  uid  throat  naked,  opercles  with  large  acafes;  median  ventral  scales  out 
sligbtly  enlarged;   coloration  brilliant,  the  males  witb  black  and  orange  markings.     Ohio 

drainage  basin evidei. 

if.  Scales  in  lateral  series  44  to  56;  a  few  small  scales  on  upper  part  of  operde;  gill-membTanes 
slightly  connected.     Atlantic  drainage  system. 
a.  Hrst  dorsal  aa  high  as  second;  scales  52  to  56;  depth  much  less  than  2  length;  eye. 25 
length  of  head;  cheeks  usually  naked,  but  sometimes  with  embedded  scales;  nape  and 

breast  naked;  median  ventral  scales  large  and  few pdtata*. 

aa.  First  dorsal  lower  than  second;  scales  44  to  50;  depth  much  mora  than  .  2  length;  eye 
small,  less  than  .  25  length  of  bead;  cheeks,  nape,  and  brasst  naked;  median  ventraL 

scales  moderately  large,  about  S  in  number rwtnoka. 

{Hadropterua,  strong-finned.) 

21B.  HADROPTERUS  EVIDES  (Jordan  Sc  Oopeland). 
Darter. 

Aftwrftu  nidei  Jordu  A  Copelimd,  Fronediiics  Acsdimr  □[  Nktunl  8cimD«  [rf  Philsdslpbia,  1877, 61:  W^ 

BAtMloma  rndtt,  Jordui,  IBSM,  I&3;  Francli  Broad  River  and  Spring  Cnak  &t  Hat  Springs,  Snuunoa  Blw 

■t  Aiharille. 
aadnrUn*  «ndM.  JonUn  A  Enrmun,  ISM,  ID3fl.  pi.  dxrii,  fig.  440. 
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DuQNOBis  (Nortli  Caroliiu  speameua). — Depth  contained  63  times  in  length;  bend 
heavy,  oontai]ied4.3Uti>e»  in  length;  eye  latge,  contained  3.5  timea  in  head;  maxillary  extend- 
ingtofront  of  eye,-  lowerjaw included; throat, cheeks, and neckabovewitfaoutacales;  operdea 
•ealy;  scalea  in  lateral  series  ^  to  05,  in  ttansvetse  seies  9  +  9  to  9+11;  doisal  rays  xi  +  10; 
anal  raya  ii^  or  ii,9.  Color:  Male — olive  gteen,  with  8  deep  blue-gteen  croes-bais;  an  orango- 
brown  1at«nU  band  fonning  brownish  spaces  between  the  cross-bais;  belly,  breast,  throat, 
lower  jaw,  cheeka,  operdes  and  snout  orange  or  orange  yellow;  a  blue-black  bar  posterior  to 
eye,  a  golden  crescent  anterior  to  this;  spinous  dotaal  rusty  omnge,laetiaya  black;  soft  dorsal 
orange  at  base  and  speckled;  cttudalyellow,  with  2  orange  spots  at  base  and  se\-eral  dark  cross- 
bars; pectorals  and  anal  yellow,  with  faint  bars.  Female— the  orange  color  of  male  replaced 
by  pale  yellow,  the  markings  on  side  black,  dorsal  membranes  orange  at  tip  and  base,     (mfidei, 


Fig.  111.    Dabter.    HadropUrui  enidta. 

This  voy  brilliantly  colored  species  inhabits  the  Mississippi  basin,  and  ranges 
.from  North  Carolina  to  Indiana,and  from  Arkansas  to  Iowa.  In  North  Carolina 
it  IB  abundant  in  the  French  Broad  and  Swannanoa.    Length,  3  inches. 


217,  HADROPTERUS  PELTATUS  (Stauflw). 
Shielded  Dart«T. 

turn  Bluiffar  Ua.,  Id  Cope,  ProCMdiacs  Academy  of  Natunl  SclcDCea  of  Phtlailalphia,  1S64. 
233;  ConntocB  Cnak,  Pk.  Jordu,  18SW,  136. 130. 133.134,13e:Tar,  Naiua.t^peFekr.  YuUdn  ud 
CkUwb*  Ann  uid  vsrioiu  tributaiiaa.     ETemuin  &  Cox.  ISM.  305:  N«ue  River. 

EOitolmta  nnitgntt  Cope,  ISTOa.  261:  N«ue  RiveT  near  Rslosh.  Cope.  IS70b.  44B:  "turixileot  mien 
ol  Nmua". 

SlAAKfoma  mocula/um.  Cope,  ISTOA,  MB;  Buck  Cnek,  tribuUry  of  Catewba. 

AlHTdiw  cnuxu,  Jordan  A  Oilbert.  187S,  368:  NeuM  River  at  Qoldiboro. 

HadropUm  ptUatut.  Jordan  A  ETennami.  18M,  1034. 

DiAoKosis.^Body  cylindrical,  compressed  posteriorly,  depth  contained  5.6  times  in 
length;  head  rather  large,  .25  length;  maxillary  extending  slightly  beyond  anterior  margin  of 
eye;  lower  jaw  slightly  included;  eye  .25  length  of  bead,  equal  to  blunt  snout;  scalea  in  lateral 
series  52  to  56,  iu  transverse  series  6+9;  scales  on  head  as  stated  in  key:  fins  comparati^-ely 
small;  dorsBJrayBXni+12;  anal  rays  ii,IO;  caudal  slightly  concave  behind;  pectorals  shorter 
than  head,  extending  barely  as  far  backwards  as  ventral.  Color:  pale  yellow  with  black 
markings;  cross  blotches  on  back  and  irregular  lengthwise  lines  above  lateral  line;  6  large 
quadrangular  spots  on  sides,  with  faint  bars  interiening,  the  whole  sometimes  merged  into  a 
lateral  bar;  top  of  head,  a  bar  below  eye,  snout,  opercle,  and  axillary  band  all  black;  anterior 
dorsal  with  black  median  band  and  black  spots  on  edge;  posterior  doiaal  and  caudal  faintly 
barred;  pectorals  and  ventrals  dusky;  female  paler,    (pellatut,  shielded.) 
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This  darter  is  found  in  coastwise  streams  between  Pennsylvania  and  South 
Carolina,  and  is  one  of  the  commonest  of  the  North  Carolina  darters.  Under  the 
name  of  Etheostoma  neviaense,  Cope  described  it  from  the  Neuse,  and  it  has  since 
been  found  in  various  parts  of  that  river.  It  is  known  from  the  Tar  at  Rocky 
Mount;  from  South  Buffalo  Creek  and  Little  Allemance  Creek,  tributaries  of  the 
Cape  Fear  in  Guilford  County;  from  Little  Yadkin  or  South  River  at  Lindsays 
Mills;  and  from  Catawba  River  near  Marion,  Bucks  Creek  at  Pleasant  Garden, 
and  Johns  River  near  Morganton.    Length,  2.5  inches. 

218.  HADROPTERUS  ROANOKA  (Jordan  &  Jenkins). 

Roanoke  Darter. 

Stheott4nna  roanoka  Jordan  A  Jenkins,  in  Jordan.  1880a.  358,  pL  zlv,  fig.  10;  Roanoke  River,  Va.    Jordan  18896, 

126, 130,  pL  XV,  fie.  lOi;  Tar  and  Neuae  rivers. 
HadrofUnu  roanoka^  Jordan  ft  Evermann,  1896, 1036. 
Pereina  roanoka^  Boulenger,  Catalogue  of  Pishes  of  BriUsh  Museum,  second  edition,  vol.  i,  62.  1896;  Neuse 

River,  Raleigh,  N.  C. 

Diagnosis. — Form  rather  stout,  moderately  oomprefised,  depth  contained  4.30  to  4.75 
times  in  length;  head  broad,  contained  3.75  to  4  times  in  length;  mouth  small,  low;  maxillaiy 
reaching  beyond  front  of  pupil  and  more  than  .25  length  of  head;  premaxillaries  not  protrac- 
tile; lower  jaw  included;  snout  blunt,  equal  to  eye  and  contained  about  4.5  times  in  length  of 
head;  gill-membranes  slightly  coimected;  margin  of  preopercle  smooth;  lateral  line  complete; 
scales  in  lateral  series  44  to  50,  in  transverse  series  5+9;  no  scales  on  cheeks,  nape  and  breast; 
2  or  3  large  scales  on  upper  part  of  opercle,  these  sometines  absent;  median  ventral  surface 
with  a  few  large  plate-like  scales;  dorsal  fins  of  moderate  si^,  the  rays  x  or  xi+11;  anal  fin 
rather  large,  the  rays  ii,8  or  ii,9,  the  spines  strong:  caudal  slightly  concave  behind;  pectorals 
as  long  as  head  and  extending  as  far  as  vent,  reaching  beyond  the  ventrals.  Color:  Male — 
pale  yellow  with  dark  green  markings;  10  or  11  vertical  green  bars  on  sides  which  run  together 
into  a  band,  back  with  dark  mottlings;  head  dark  blue  above,  one  black  bar  below  eye  and 
another  anterior  to  eye,  under  parts  of  head  sulphur  yellow;  lips  orange  yellow;  a  pale  spot  on 
nape;  fins  mostly  plain  bluish  black;  on  first  dorsal  a  median  band  of  bright  yellow;  faint 
bars  on  second  dorsal  and  anal;  orange  markings  on  those  fins  and  also  on  ventrals;  2  yellow 
spots  at  caudal  base.  Female — paler;  the  confluent  vertical  markings  on  sides  diamond- 
shaped  and  black;  under  parts  yeUowish;  well  defined  bars  on  second  dorsal  and  caudal 
(Named  for  Roanoke  River.) 

This  species  is  known  only  from  the  Roanoke,  Tar,  and  Neuse  basins.  It  is 
stated  by  Jordan  to  be  very  abundant  in  the  Neuse  at  Milburnie,  near  Raleigh. 
Length,  2  inches. 

Genus  HYPOHOMUS  Cope.    Darters. 

Comparatively  large,  showy  darteis,  quite  similar  to  Hadropterus,  but  the 
scales  on  the  median  ventral  surface  are  small  like  those  of  the  body  and  are  not 
shed.  Body  elongate,  head  depressed,  premaxillaries  not  protractile,  anal  fin 
rather  large,  ventrals  widely  separated,  scales  very  small  or  moderate,  lateral  line 
complete  or  incomplete.  Five  known  species,  of  which  the  2  following  are 
recorded  from  North  Carolina : 

t.  Scales  very  small,  about  100  in  lateral  series;  snout  moderately  long;  gill-membranes 
slightly  connected;  general  color  of  body  olive  green  tinged  with  orange:  a  lateral  band  of 
confluent  elongated  blotches  and  a  long  row  of  small,  discreet  brown  spots  between 
lateral  line  and  base  of  dorsal aurantiacus. 
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U,  Scalet  laiger,  about  82  in  Uterol  Miiee;  anout  long  and  slender;  gUl-membmnee  widely 

connected  ftcrow  isthmui:  gen«    '    "' — '  •-   ' .■---■-■- — -i-  .......  ,„  .__   j 

diukjr  oroM  ban  and*  10  duakj 

(Hypohomus,  uniform  below). 

819.  HYP0H01CU8  ATTRANTIAOUS  (Oope). 
Omngfr-oolorad  Darter. 

Cim«fiuUr  amatUiacat  Cope,  Jounwl  AeMkoiy  Natunl  Bcianosi  of  PhilBdclphia,  IBOS  (1800),  211;  Hotatoo 

Rivn,  SKltville.  Vs. 
Hnakamin  aiinmKa«ut,  Cop*,  ISTOb.  4iP;  FroiBh  Bnxd  Rivar,  Uulisciti  County,  N.  C.     Jordu  A  Evernwon, 

ISM,  lOU,  pL  clxviii,  fif.  M3. 
HadropUrui  auntntioeu,  Bcbd,  Pni»ediii(i  tl.  8.  Nfttiooml  UuMum  1889.  ISSi  FnDch  Brod  Rivar.  N.  C. 

DiAONOBiB. — Body  quite  elongate,  ilightly  compreeaed,  the  depth  contained  6  times  in 
length;  head  contained  4.2S  to  4.5  times  in  length;  mouth  very  elightly  oblique;  maxillary 
reaching  to  anterior  margin  of  pupil;  lower  jaw  included;  snout  decurved,  rather  long,  its 
length  contained  3.5  in  head;  diameter  of  eye  less  than  snout;  interorbital  width  .2  length  of 
head;  gill-membranes  slightly  joined;  scales  firm,  regular,  those  in  lateral  series  about  100, 
in  transverse  series  14  + 15,  about  85  with  pores;  cheeks,  nape,  and  opercI-M  covered  with  fine 
scales;  breast  naked;  lateral  line  straight,  continuous,  beginning  opposite  u[^>er  margin  of 
pupil;  donal  fins  long,  low,  separated  by  a  space  equal  to  half  diameter  of  eye;  doraal  rays 
XT-l-15,  tiie  longeat  spines  less  than  half  length  of  head,  the  longeatsoft  rays  .33  longer  than 
longest  spinea;  anal  fin  as  high  as  soft  doraal,  the  rays  n,ll;  caudal  mar^  nearly  straight; 
pectorals  rather  long,  extending  half  way  (o  anal.  Color;  olive  green,  with  orange  tinge;  a  black 
lateral  band,  about  width  of  eye,  formed  of  connected  blotches;  a  row  of  yellow  spots  above  this 
band;  a  row  of  small  brown  spots  on  each  side  above  level  of  eye,  extending  from  bead  to  a 
point  under  soft  dorsal;  chin  and  throat  orange;  head  dark  above;  spinous  dorsal  orange  in 
front,  yellow  behind,     {awantianu,  orange  colored.) 


Fig.  112.    Oranqb-colobbd  Dabter.    Hypohomut  aurantiocu*. 

A  very  beautiful  species,  peculiar  to  the  upper  tributaries  of  the  Tennessee. 
Only  2  specimens  appear  to  have  been  recorded  from  North  Carolina.  One, 
4.6  inches  long  was  obtained  by  Cope  (1870);  the  other,  in  the  National  Museum, 
was  collected  at  Asheville  In  1885  by  Dr.  J.  A.  Watson  and  described  by  Dr. 
Bean. 

220.  HYFOHOMTJS  SQUAUATUS  (Qilbart  &  Swain). 
Scaly  Darter. 

EOtKHloma  (gumoJui  Qilberi  &.  Bnin,  Procsedinss  U.  8,  Natioiut  Huwum,  18ST,  50:  Fnoeh  Broad  RivM, 

Tau. 
EOiteiiona  (fuomalum,  Jordui,  IgSU,  163;  Bprinc  Cnak  (tribnUrr  (o  Fnnoh  Broad)  at  Hot  Sprinsi,  V.  C 
SyinAaniM  ffuonudM,  Jocdui  h  Ervmami,  IBM,  1(M0. 
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Diagnosis. — ^Back  elevated,  making  an  angle  at  nape;  depth  contained  5.5  times  in 
/  length;  head  long,  slender,  its  length  contained  3.75  in  total  length;  mouth  long,  narrow; 
maxillary  extending  as  far  as  anterior  margin  of  eye;  lower  jaw  included;  jaw  teeth  in  broad 
band,  the  outer  anterior  teeth  enlarged;  snout  long  and  sharp,  equal  to  maxillary  and  con- 
tained 3.5  in  head;  eye  contained  4.75  times  in  head,  1.4  times  in  snout;  interorbital  space  .4 
eye;  gill-membranes  broadly  connected;  scales  in  lateral  series  about  82,  in  transverse  series 
10+ 18;  cheeks,  breast,  and  nape  covered  with  finer  scales  than  body;  opercles  with  larger, 
spiny  scales;  dorsal  rays  xiv  + 13,  the  longest  spine  .33  head;  anal  fin  shorter  and  higher  than 
soft  dorsal,  the  rays  ii,10;  caudal  slightly  concave,  with  rounded  lobes;  pectorals  about  .8 
length  of  head;  ventrals  about  .6  length  of  head.  Color  of  North  Carolina  specimens:  body 
yellowish  green,  with  about  10  dark  green  cross  bars  and  same  niunber  of  blotches  along  lateral 
line;  a  black  spot  on  shoulder;  a  black  line  through  eye;  side  and  top  of  head  dusky;  a  dusky 
blotch  at  base  of  tail,  a  round  black  spot  behind  it;  dorsal  yellowish  green  at  base,  then  a 
dusky  band,  then  an  orange  band,  and  a  dusky  edge;  second  dorsal  and  caudal  pale  green, 
spotted,  the  rays  brown;  anal  dusky,  mottled;  pectorals  dull  yellow,  mottled;  ventrals 
dusky.     {squamatuM,  scaly.) 

Known  only  from  the  upper  part  of  the  Tennessee  basin,  where  it  is  rare. 
The  only  North  Carolina  specimens,  4  in  number,  were  recorded  by  Jordan  from 
the  French  Broad  at  Hot  Springs;  the  largest  of  these  was  4.6  inches  long,  which 
is  about  the  maximum  attained  by  this  species. 

Genus  ULOCENTRA  Jordan.    Darters. 

In  this  genus  the  body  is  moderately  elongate  and  but  slightly  compressed; 
head  short,  thick,  with  but  slightly  convex  parietal  region;  mouth  small,  horizon- 
tal, with  small  vomerine  teeth,  premaxillaries  protractile,  occasionally  with  a 
bridle  extending  to  the  forehead;  maxillary  not  closely  joined  to  preorbital;  gill- 
membranes  narrowly  or  broadly  joined;  median  line  of  belly  without  enlarged 
plate-like  scales;  lateral  line  present;  9  to  13  spines  in  first  dorsal;  second  dorsal 
larger  than  anal;  anal  with  2  prominent  spines,  the  first  the  longer.  Of  the  half- 
dozen  species  known,  only  one  is  a  member  of  the  local  fauna.  (Ulocentra, 
complete-spined.) 

221.  ULOOENTRA  SIMOTERA  (Oope). 
Snub-nosed  Darter. 

Hyottoma  Hmolerum  Ck>pe,  Journal  Academy  of  Natural  ScienoM  of  Philadelphia,  1868  (1860),  215;  Holston 

River  and  tributaries.     Cope ,  18706 ,  494;  French  Broad  River,  N.  C. 
Ulocentra  9im<Uera,  Jordan  &  Evermann,  1806, 1051 ,  pi.  clxz,  fig.  448. 

Diagnosis. — Form  comparatively  short,  the  depth  .20  to  .25  total  length;  head  about 
equal  to  depth;  profile  from  dorsal  base  to  mouth  strongly  curved;  snout  short  and  blunt; 
maxillary  reaching  as  far  as  anterior  edge  of  pupil;  eye  rather  longer  than  snout,  .25  length  of 
head;  scales  in  lateral  series  about  50,  in  transverse  series  6  +  11;  opercles,  cheeks,  and  breast 
more  or  less  scaly;  dorsal  rays  x  +  9  to  11,  both  fins  higher  than  head  is  long;  anal  small, 
beginning  under  end  of  first  dorsal,  the  rays  ii,7;  caudal  very  slightly  concave;  pectorals 
longer  than  head;  ventrals  as  long  as  head.  Color:  pale  green  on  back,  yellow  or  orange  on 
belly;  some  scales  on  back  with  reddish  centers,  surrounded  by  yellow  scales;  sides  with  quad- 
rate dark  green  blotches;  head  with  dark  markings;  a  dark  stripe  extending  forward  from 
eye,  another  downward  from  eye;  first  dorsal  fin  with  a  pale  base,  then  a  black  bar,  then 
another  pale  zone,  the  edge  brownish,  the  membranes  with  an  orange  spot  on  pale  part;  second 
dorsal  fin  with  pale  yellow  rays,  a  black  spot  at  base  of  each,  membranes  brown-spotted; 
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anal  and  ventral  fina  pale  yellow;  caudal  Gn  yellow,  with  3  narrow  black  bara;  pectoral  fina  pale 
yellow,  with  faint  bars,    (nmofcra,  mub-nooed). 


Fig.  113.    Snub-ndbes  Dastbb.     UU>cmlra  rimoUm. 

This  Species  is  known  from  western  Virginia  to  Alabama,  being  abundant  in 
Holston  River  and  other  streams  on  the  western  slope  of  the  Alleghanies.  It 
has  been  recorded  from  North  Carolina  only  by  Cope,  from  the  French  Broad, 
and  the  National  Museum  contains  a  specimen  collected  there  by  Cope. 
Length,  3  inches. 

Genu*  DIPLESIon  Raflncaque.    Darten. 

This  genus  contains  only  a  single  species,  with  body  elongate,  cylindrical; 
head  short,  profile  strongly  curved;  mouth  small,  somewhat  inferior;  lower  jaw 
short;  premarillaries  protractile,  a  slight  bridle  connecting  them  with  forehead; 
maxillary  united  to  preorbital;  jaw  teeth  strong,  no  teeth  on  vomer  and  pala^ 
tines;  glll-membranes  broadly  united;  gill-rakers  short;  scales  of  moderate  size, 
those  on  ventral  surface  not  enlarged;  lateral  line  complete;  anterior  dorsal 
lower  and  longer  than  posterior;  anal  smaller  than  second  dorsal,  with  2  strong 
spines.     {Diplesion,  nearly  two,  in  allusion  to  the  deeply  incised  dorsal.) 

232.  DIPLESION  BLENNIOIDES   (Raflnesque). 
Oreen-aided  Darter. 

BtiuBloma  tlamundei  lUflnnque.  Jounwl  da  Phreiqus,  1819.  M;  Ohio  RIvw.     Jordan,  18SM,  153;  Sma- 

QHi«  RiTST  ftnd  Sprios  Cnak, 
Ryottoma  cjrnalaBTtimmviH,  Copt.  18706,  4S0;  French  Broad  Biver. 
iKpIOim  Nomwidct.  Jordan  &  EvarmuiD,  1896,  1053.pl.  clxx.fla.  449. 

DlAQNOBia. — Depth  contained  4.75  to  6  times  in  length,  head  4.3  to  4.6  times;  mouth 
very  amall,  horiiontal;  upper  jaw  partly  concealed  in  a  groove  under  snout,  maxiltary  extend- 
ing about  to  anterior  margin  of  eye;  eye  large,  contained  3.5  in  length  of  head,  rather  shorter 
than  snout,  the  eyes  close  together  and  separated  by  a  groove;  opercular  spine  strong;  pyloric 
c(Eca  4;  scales  in  lateral  series  65  to  78,  in  transverse  series  6  + 14,  fine  scales  on  cheeks,  large 
scales  on  opercles;  chest  naked;  dorsal  rays  xii  to  xrv-i-12  to  15;  anal  rays  ir,8  or  ii,9;  caudal 
slightly  concave;  pectorals  longer  than  head.  Ckilor:  olive  green,  the  back  teasellaled  with 
dark,  the  sides  with  about  8  pairs  of  green  vertical  bars  joined  below  (sometimes  above); 
orange  dots  on  sides;  olive  stripes  and  dark  bars  on  head;  first  dorsal  light  brown  at  base, 
blue  above;  second  dorsal  and  anal  bluish  green;  caudal  green,  with  faint  bars;  females 
duller.     (NenitidMe3,blenny-like.) 
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Inhabits  clear  brooks  from  Pennsylvania  to  South  Dakota,  and  southward 
to  Alabama.  Recorded  from  the  French  Broad  in  North  Carolina  by  Cope,  and 
from  the  Swannanoa  at  Asheville  and  Spring  Creek  at  Hot  Springs  by  Jordan, 
who  found  it  common.  It  is  also  known  from  Richland  Creek  near  Waynesville, 
where  specimens  were  collected  by  Mr.  P.  L.  Jouy.  This  is  one  of  the  finest  of 
the  darters,  having  a  maximum  length  of  5  inches. 

Genus  BOLEOSOMA  DeKay.    Tessellated  Darters. 

Small,  active  fishes,  found  among  vegetation  in  mountain  and  lowland 
streams.  Form  elongate,  fusiform;  head  small,  contracted  anteriorly,  the  supe- 
rior profile  convex;  parietal  region  slightly  convex;  mouth  small,  horizontal, 
maxillaries  protractile,  teeth  on  vomer;  gill-membranes  connected  either  narrowly 
or  broadly;  pyloric  cceca  3  to  6;  scales  rather  large,  those  on  median  ventral  sur- 
face not  enlarged  or  deciduous;  lateral  line  complete,  or  interrupted  behind; 
dorsal  spines  8  to  10,  soft  dorsal  markedly  larger  than  anal;  the  latter  with  a 
single  short  spine;  ventral  fins  comparatively  well  separated;  coloration  rather 
plain,  no  red  or  blue,  the  males  black  in  spring.  About  10  species;  4  known 
from  North  Carolina:     {Boleoaoma,  arrow-bodied.) 

228.  BOLEOSOMA  OLMSTEDI  (Storer). 
Tessellated  Darter. 

Bthsotioma  lAm&Udi  Storer,  Journal  Boston  Society  of  Natural  Hiatory,  1841, 61,  pi  6,  fie.  2;  Hartford,  Connec- 
ticut. 

BtKiotUma  nigrum  obntUdi,  Jordan.  18896,  130;  Neuae  and  little  rivers  Smith,  1893a,  192,  196.  200; 
Pasquotanlc  and  Roanoke  rivers,  and  Albemarie  Sound. 

BoUotama  nigrum  otmBUdi^  Jordan  &  Evennann,  1896, 1057,  pi.  clxxi,  fie.  451 . 

Diagnosis  (based  on  Eden  ton  specimens). — Form  slender,  rounded,  the  depth  contained 
5.5  times  in  length;  head  .25  length;  eye  contained  3.5  times  in  head;  opercles,  cheeks,  and 
breast  scaly;  scales  in  lateral  series  48  to  52,  in  transverse  series  6+8;  dorsal  fins  high,  the 
rays  x  or  xi  + 13  or  14;  anal  rays  i,8  or  i,9.  Color:  olivaceous;  back  tessellated  with  darker; 
sides  blotched;  head  dusky  in  males,  a  black  stripe  below  eye  and  another  anterior  to  eye; 
donsal  fins  irregularly  and  finely  spotted  with  dark  brown  or  black;  caudal  with  6  or  8  narrow, 
dark  vertical  bars.     (Named  for  Charles  OLmstead,  an  early  American  fish  student.) 

This  darter  occurs  from  Massachusetts  to  North  Carolina  in  coastwise 
streams.  It  is  abundant  in  Little  River  at  Goldsboro  and  in  Abemarle  Sound 
and  tributaries,  many  examples  being  collected  by  the  writer  among  clumps  of 
M)rriophyllum  in  quiet  muddy  water  at  Edenton,  and  in  running  muddy  water 
at  Plymouth;  all  the  fish  were  under  3  inches  in  length,  the  males  .25  to  .5  inch 
longer  than  the  females. 

224.  BOLEOSOMA  NIGRUM  (Rafinesque). 
Johnny  Darter;  Black  Darter. 

Etheottoma  nigrum  Rafineaque,  Ichthyologia  OhiensiB.  37.  1820;  Green  River.  Ky.    Jordan,  1889b.  133,  134, 

130;  Haw,  Yadkin,  and  Catawba  rivers. 
BoUotoma  nigrum,  Jordan  ft  Evermann.  1806, 1066,  pi.  clxx.  fie.  450. 

DiAQNOSis. — ^Body  very  long  and  slender,  the  depth  .16  to  .2  length,  caudal  peduncle 
longer  than  head;   head  about  .25  length;  jBye  rather  more  than  .25  head  and  about  equal  to 
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snout;  mouth  amall,  lower  jaw  sli^tly  included;  opercular  spine  ntrang;  operdes  scalj, 
space  before  doiaal  Gn  more  or  len  oealy,  cheeks  and  breast  naked;  scales  in  lateral  series  44 
to  46,  in  transverae  series  5+9;  vertical  fins  rather  high,  spinous  doiaal  lower  than  soft  dorsal 
and  about  .5  head,  doiaal  rays  ix+ 12;  anal  rays  i,7  to  i,9;  caudal  fin  truncate  or  slightly 
eoDcave;  pectorals  as  long  as  head.  Color;  pale  greenish;  back  tessellated  with  brown;  ddes 
with  brown  blotdies;  head  speckled,  a  black  stripe  before  eye  and  oft«n  one  below  eye;  fins 
with  daric  bars,  sometimes  nearly  absent;  males  in  spring  anteriorly,  and  often  entirely,  black. 
(nigrufn,  black.) 


Fig.  114.    JoRNNT  Dartkb.    BoUommta  nigrun. 

The  johnny  darter  is  a  widely  distributed  and  well  Icnown  species,  and  is 
often  the  most  abundant  darter  in  the  atreams  where  it  exists;  it  lives  on  sandy 
or  gravelly  bottom  among  submerged  plants.  The  male  in  spring  assumes  an 
intense  bluish-black  color  which  often  covers  the  entire  body  and  fins.  Although 
it  may  occur  in  some  of  the  North  Carolina  streams  west  of  the  mountains,  it  ia 
as  yet  recorded  only  from  the  upper  waters  of  the  Cape  Fear,  Yadkin,  and 
Catawba,  where  Jordan  found  it  to  be  more  or  leaa  common.  Length,  2  to  3 
inches. 

22S.  BOLEOSOIU.  EFFULOENS  (Qirard). 
EOulgant  Darter. 

Arttiu  tlhiigm»  Olnrd,  FroMBdinci  Aead«ni]t  of  N&tural  SeiaocM  of  PhiladetphlB,  ISH,  M;  tribHttriM  of 

Potomu  River.  D.  C. 
BaUfoma  tffulam.  Cope,  lB70b,  4$0;  Deep  River,  auiirord  Co..  N.  C. 
Ahaariama  nvrum  afftio*^.  Jordui.  lBS9b,  120:  Tar  River  at  Rocky  Mount. 
BobscMM nifrrum  AMtMiu,  Jordao  A  Evemman,  lS9fl.  lOSB;  Maryland  toN'orthCuoUiui. 

DiAQNOsiB. — Body  very  long,  the  depth  contained  more  than  6  times  in  length;  head 
contained  4.2  times  in  length,  snout  strongly  decurved;  eye  large,  more  than  .25  head;  opercu- 
lar spine  rudimentary;  operclea  scaly,  nape  and  breast  naked,  cheeks  usually  naked;  scales 
in  lateral  series  40  to  42,  in  crosBwise  series  5+6;  fins  well  developed;  dorsal  very  high,  especi- 
ally in  male,  the  rays  ex, 13;  anal  rays  i,9;  caudal  fin  well  rounded;  pectorals  and  ventrals 
extending  to  or  beyond  anal  origin.  Color:  lustrous  green,  with  7  dark  croaa  blotches  on 
back,  and  8  faint  bars  on  side;  a  dark  spot  at  baae  of  caudal;  dorsal  blackish,  with  white 
■pots  on  rays;   caudal  white  spotted,     (e/fuigens,  brilliant.) 

Found  coastwise  from  North  Carolina  northward  as  far  as  Washington,  D.  C. 
Jordan  records  the  species  as  common  in  Tar  River  at  Rocky  Mount,  and  Cope 
had  specimens  from  Deep  River,  a  tributary  of  the  Cape  Fear  in  Guilford  County. 
Length,  2.5  inches. 
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226.  BOLEOSOMA  MAOULATIOEPS  Cope. 
Spotted-head  Darter. 

BoleoBoma  maeulatieept  Cope,  1870b,  209;  upper  Catawba  River,  N.  C. 
BoUoBoma  nigrum  maculoHeep*,  Jordan  &  Evermann,  1886, 1058;  Catawba  River. 

Diagnosis. — Body  slender,  the  depth  less  than  .15  length;  head  .25  length;  eye  large,  con- 
tained 3.75  times  in  head;  opercular  spine  moderate;  cheeks  scaleless;  scales  in  lateral  series 
41,  in  transverse  series  5  + 10;  fins  large;  dorsal  rays  ix  + 13;  anal  rays  i,9;  caudal  fin  truncate. 
Color:  pale  yellowish,  with  ill-defined  series  of  dark  spots  on  back  and  sides,  with  smaller  spots 
between;  nape,  top  of  head,  and  snout  with  large  brown  spots;  fins  black-barred.  {macuJUUir 
oept,  spotted  head.) 

Known  only  from  the  upper  waters  of  Catawba  River,  where  it  is  reported  to 

be  common.    No  one  but  Cope  appears  to  have  collected  the  species.    Length, 

2.2  inches. 

Genus  lOA  Jordan  &  Brayton.    Darters. 

Small  fishes  inhabiting  brooks  with  sandy  bottom  in  the  southern  pine 
lands.  Body  exceedingly  elongate,  cylindrical,  and  translucent;  head  long  and 
pointed;  premaxillaries  protractile;  body  only  partly  scaled;  lateral  line  com- 
plete; gill-membranes  slightly  connected;  dorsal  spines  7  to  9;  anal  fin  much 
smaller  than  second  dorsal,  with  2  spines.  Probably  only  a  single  species, 
peculiar  to  Virginia  and  North  Carolina.     (loa,  arrow  or  dart.) 

227.  lOA  VITREA  (Cope). 
Olassy  Darter. 

PacUiehthy  vitrmu  Cope,  1870a,  26S:  Walnut  Creek,  tributary  of  Neuae  River.    Cope.  18706,  449;  Walnut 

Creek. 
EthM9toma  vUreum,  Jordan,  1880b,  126,  130;  Tar  and  Neuae  rivers.     Evermann  A  Cox,  1806,  305;  Walnut 

Creek,  tributary  of  NeuM. 
loa  vUrea,  Jordan  &  Gilbert,  1870,  368;  Neuae  River  at  Ooldsboro.     Jordan  &  Evermann,  1806,  1064;  eouth- 

eastern  Virginia  uid  eastern  North  Carolina. 

DiAQNOSis. — Form  very  slender,  the  depth  .14  length;  head  sAender,  pointed,  contained 
4  to  4.5  times  in  length;  maxillary  extending  to  front  of  eye;  eye  about  equal  to  snout,  oon> 
tained  3.6  times  in  head;  scales  in  lateral  series  50  to  62;  cheeks  and  opercles  covered  with 
large  ctenoid  scales;  breast  naked,  a  naked -space  on  belly  anterior  to  vent,  scales  on  sides  very 
large  and  rough,  back  from  middle  of  spinous  dorsal  forward  naked;  fins  small;  dorsal  rays 
VII  to  IX  + 11  to  14;  anal  much  smaller  than  second  dorsal,  the  rays  ii,6  to  ii,9;  pectorals  long 
and  narrow.  Color:  translucent  in  life,  with  7  green  spots  on  back  and  8  or  9  linear  green 
spots  on  sides;  fins  plain,     (vilreaf  glassy.) 

Cope  based  this  species  on  a  single  specimen  from  Walnut  Creek,  a  tributary 
of  the  Neuse  in  Wake  County.  Jordan  reports  the  fish  as  very  abundant  in  Tar 
River  at  Rocky  Mount,  Neuse  River  at  Millburnie,  and  Little  River  at  Goldsboro. 
Evermann  &  Cox  (1896)  redord  the  fish  from  Walnut  Creek,  the  type  locality. 
It  is  also  known  from  Dismal  Swamp  and  from  Blackwater  River,  tributary  of 
the  Chowan,  in  Virginia.    Length,  2  inches. 

Genus  ETHEGSTOMA  Rafinesque.    Darters. 

The  most  numerous  genus  of  darters,  containing  some  of  the  most  brilliant 
and  interesting  species.    Their  form  is  varied,  and  is  perhaps  susceptible  of 
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division  in  a  number  of  genera.  Body  not  particularly  elongate,  and  in  some 
species  rather  stout;  mouth  terminal  or  slightly  inferior ;premaxillaries  not  pro- 
tractile; teeth  in  jaws  strong,  vomer  and  palatines  usually  toothed;  parietal 
region  of  skull  very  strongly  convex  in  cross  section;  gill-membranes  either 
connected  or  not;  body  completely  scaled,  the  scales  on  median  ventral  surf  ace 
small  and  persistent;  lateral  line  nearly  straight,  sometimes  deficient  posteriorly; 
pyloric  cceca  3  or  4;  fins  well  developed;  first  dorsal  vith  7  to  16  spines,  the  fin 
larger  than  second,  which  is  larger  than  anal;  anal  spines  2,  the  first  larger,  the 
second  rarely  rudimentary ;  ventral  fins  close  together.  Nearly  40  species  known., 
7  being  recorded  from  North  Carolina,  distinguished  as  follows: 

Key  to  the  North  Carolina  species  of  Etheoeioma. 

i.  Lateral  line  complete  or  practically  so,  only  a  few  pores  being  absent. 

a.  Gill-membranes  rather  broadly  joined  together;  ventral  fins  very  dose  together,  the  inter- 
space less  than  width  of  base  of  fin. 
6.  Head  without  any  scales. 

c.  Pectoral  fins  about  leneth  of  head;  scales  in  lateral  series  48  or  less;  dorsal 

spines  9  to  11;  head  .25  total  length  or  more thalasainum. 

cc.  Pectoral  fins  .33  longer  than  head;  scales  in  lateral  series  48  or  more;  dorsal 

spines  11  or  12;  head  less  than  .25  total  length swannanaa. 

66.  Head  partly  scaled zonale, 

aa.  Gill-membranes  only  slightly  joined  together;  ventral  fins  still  closer  together. 
d.  Snout  abruptly  (^curved,  scales  in  lateral  series  50  to  60. 

e.   Dorsal  spines  11  or  12 camurum. 

ee.   Dorsal  spines  14 vulneratum. 

dd.  Snout  not  decurved;  scales  in  lateral  series  45  to  48 .rufiLineatum. 

ii.  Lateral  line  incomplete,  extending  about  to  end  of  spinous  dorsal;  dorsal  spines  about  8; 
h&id  naked,  scales  in  lateral  series  40  to  65;  caudal  large,  rounded flabeUare. 

{Etheostoma,  various-mouthed.) 

228.  ETHEOSTOMA  THALASSINUM  (Jordan  &  Brayton). 

Sea-green  Darter. 

Nothanotiu  thaUutinu*  Jordan  A  Brasrton,  1878. 13;  Catawba  River.  Reedy  River.  Ecoree  River;  Saluda  River 

and  other  tributaries  of  the  Santee  in  North  and  South  Carolina. 
Elhaottotna  thakunnum,  Jordan,  1880b.  130;  Bucka  Creek  and  Johns  River,  tributaries  of  Catawba.    Jordan 

A  Evermann.  1898, 1071. 

Diagnosis. — Form  rather  stout,  back  arched,  depth  contained  4.75  to  5  times  in  length 
head  large,  contained  3.6  to  4  times  in  length;  snout  blimt,  as  long  as  eye,  which  is  contained 
3.5  to  4  times  in  head;  upper  jaw  longer,  reaching  backward  to  eye;  head,  throat.,  and  anterior 
part  of  neck  without  scales;  scales  in  lateral  series  40  to  48,  in  transverse  series  6+6;  fins  large; 
dorsal  rays  ix  to  xi+10  to  12;  anal  rays  ii,7  or  ii,8;  caudal  distinctly  lunate;  pectorals  as 
long  as  head.  Color;  mottled  olive  green,  sides  with  6  or  7  bluish  green  cross-bars;  belly 
orange;  head  grass  green,  with  dark  green  streaks  below  eye;  spinous  dorsal  reddish  at  base, 
then  black,  the  distal  third  red;  soft  dorsal  black  at  base,  reddish  above;  caudal  with  2  orange 
spots  at  base,  orange  on  margin,  black  between;  anal  brilliant  bluish  green,  with  pale  tip; 
ventrals  green;  pectorals  orange  at  base  with  a  dark  spot;  female  duller  and  more  speckled. 
(thalasHnum,  sea  green.) 

This  species  is  known  only  from  the  Santee  basin,  in  which,  according  to 
Jordan,  it  is  much  the  commonest  of  the  darters.  It  is  especially  abundant  in 
Bucks  Creek  among  weed-grown  rocks.     Length,  2.5  inches. 
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22».   ETHE08T03CA  SWANNANOA  Jord&n  &  ETamuum. 
Swan&iuioa   Dftrtar. 

ncannanai  Jordmn  A  Evarmmnn,  in  Jocdu,  ISSOs,  360,  pL  ilv,  Bf.  13;  B<ditoii  uid  81 
Tivm.     Jordu,  IBSU,  153,  pi.  xv.  Be.  13;  »u(h  fork  of  Snanuaa  RivH.     Jorda 
IBSe.  1D71. 

DuoNOBiB. — Depth  contained  6  timea  in  total  length;  bead  rather  short  and  deep,  Md- 
tained  4.3  timM  In  length;  superior  profile  atrDngly  curved;  mout  short  and  blunt;  mouth 
■mall,  hoiiiontal;  lower  jaw  included;  premaxillariefl  not  protractile;  nuudUaries  extending 
as  far  aa  anterior  maj'gin  of  eye;  eye  high  on  side  of  head,  large,  .25  length  of  bead;  bnmchial 
membranea  broadly  connected  across  isthmus;  scales  in  lateral  serieii  48  to  58,  in  transverse 
series  6  +  7  or  8;  cheeks,  opercles,  and  breast  naked,  nape  scaly  or  naked;  lateral  line  complete; 
dorsal  rays  xi  or  xii  + 12  to  14,  the  two  fins  contiguous;  anal  rays  ii,9;  pectorals  extending 
beyond  tips  of  ventrals,  .33  longer  than  head.  Color;  Male — dark  green  on  back,  light  green 
below;  6  dark  green  blotehes  on  bock,  8  t«  10  more  or  leas  oonnected  dark  green  blot^KB  on 
sides;  a  dark  bar  below  eye;  base  and  edge  of  spinous  doraal  bright  brown;  soft  dorsal  and 
caudal  speckled  green;  base  and  lower  edge  of  pectorals  saffron;  anal  and  ventrals  pale  yel- 
low. Female  and  young — duller,  body  more  spotted,  pectorals  and  caudal  with  dark  bars. 
(Named  for  Swannauoa  River.) 


Fig.  115.    SwAMHiNOA  Darter. 


Koown  only  from  the  clear  cold  waters  of  Holston  River  in  Virginia  and 
the  south  fork  of  Swanoanoa  Kiver  in  North  Carolina.     Length,  3  inches. 

280.  ETHEOSTOUA  ZONALE  (Oopa). 
Blue-banded  Darter. 

PttcOielilhgt  mulu  Cope,  Journal  Ac«deiny  of  Natunl  SciaocM  ol  Philadelphia.  1868  <1866),  2IS,  pi,  xxiv, 

fi<.  I:  Holaton  River,  Va.     Cape,  iSJOb.  ISO;  Fraoch  Broad  Rivar. 
ATdUMuhu  ufulia.  Jordan  A  Brmylon,  1878,68:  French  Bmad  River  (after  Cope). 
BAtMltmaionaU,  Jordan,  lBS9b.  1S3:  Freeeh  Broad  Rivar  at  Hat  Sprincs,  Sprinc  Creek  at  Hot  Sprinsa. 

SwaonanoaRivaralAshevUie.    Jordan*  Evarmana,  1896.  107&. 

DiAGKOBie. — Body  rather  slender,  the  depth  ,20  to  .16  length;  head  small,  short,  .25  to 
.20  length;  mouth  small;  maxillary  extending  to  anterior  margin  of  orbit;  snout  short, 
decurved,  blunt,  shorter  tlian  eye;  eye  contained  3.5  to  4  times  in  head;  scales  in  lateral 
series  about  50,  in  transt'crse  series  6  +  9;  cheeks,  opercle,  and  neck  scaly,  breast  rarely  to; 
dorsal  rays  x  or  xi  + 10  to  12,  the  posterior  fin  higher  and  shorter  than  the  anterior;  anal  Gn 
smaller  than  seeond  dorsal,  the  rays  ii,6  or  ii,7;  caudal  margin  slightly  concave;  pectorals 
about  length  of  head.  Color:  bright  green  above,  golden  below;  a  broad,  brown  lateral  band; 
6  dark  brown  spots  on  back;  8  turquoise  blue  stripes  extending  downward  from  lateral  band 
and  encircling  the  belly;  back  of  head,  muzzle,  a  bar  below  eye,  and  a  spot  on  opercle  black; 
anal,  caudal,  pectoral,  and  ventral  fins  golden,  with  brown  spots;  central  part  of  spinous  dcNval 
crimson,  base  of  soft  dorsal  with  a  scries  of  round  crimson  spots;  base  of  pectorals  with  a 
black  spot;  female  speckled  and  with  duller  colors.     {lonaU,  banded,) 
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Inhabits  Mississippi  basia,  from  northern  North  Carolina  to  northern  Indi- 
ana, westward  and  southward  to  Iowa  and  Loubiana.  It  ia  rather  common  in 
the  French  Broad  and  tributaries  in  North  Carohna.    Length,  3  inches. 

sal.  ETHEOSTOMA  OAICUBUU  (Oopa). 
Blue-breasted  Darter. 

PaeOiiAtliyt  (niMurHM  Cope.  187Da.  265;  hndmiten  of  CumbeiUod  Rivn  in  TenneBgee. 

AAmtonu  aunimim,  Jordsa,  ISSW.  153;  Sprinc  Craek.  tributary  of  Freneb  Brokd.     Jordu)  A  ErcnnaBD. 
1SS6,  107B,  pL  elxxii,  fi^.  450. 

DiAQNOBis. — Form  stout,  the  depth  contained  4.5  times  in  total  length;  caud&l  peduncle 
deep)  head  short,  .25  length;  majuU&ry  extending  beyond  anterior  msrgin  of  eye;  eye  lew 
than  enout,  contained  4.5  times  in  head;  snout  sharply  decurved;  scaks  in  lateral  aeriee  50 
to  58,  in  transverse  series  7+8;  head  naked;  dorsal  fins  high,  the  rays  xi  + 13;  anal  rays  a,8; 
caudal  truncate  with  rounded  comers;  pectorals  much  shorter  than  bead.  Color:  Blale — 
above  dark  green  or  blackish,  below  paler;  sidee  with  many  crimson  dots,  which  may  be 
amnged  in  aeries;  fine  longitudinal  lines  along  the  rows  of  scales;  several  dark  streaks  (oi 
nde  of  head;  breast  and  throat  deep  blue;  a  black  spot  in  front  of  spinous  dorsal,  a  crimson  spot 
on  margin  above  this;  soft  dorsal,  anal  and  caudal  red  with  yellow  margin,  a  narrow  edge  of 
the  fins  being  dark  blue  or  black;  pectorals  and  ventrals  with  brood  red  border.  Female — 
duller,  general  color  green,  with  many  brown  scales  on  sides;  fins  mostly  yellowish  green, 
the  caudal  red,  all  vertical  fins  black-edged,     (camurum,  blunt-headed.) 


Fig.  lie.    Bi^UB-BRBASTEn  Dartbr. 


This  darter,  the  most  beautiful  of  its  kind  and  perhaps  the  most  ornate  of 
all  fresh-water  fishes,  ranges  from  Ohio  and  Indiana  to  the  headwaters  of  the 
Tennessee.  It  is  probably  rare  in  North  Carolina,  and  only  a  ^ngle  specimen  is 
known  from  that  state;  this  was  collected  by  Jordan  in  1888  in  Spring  Creek  at 
Hot  Springs.     Length,  2.5  inches. 

Z8B.  ETHEOSTOMA  VULNEHATUM  (Oope). 
Red-spotted  Darter. 

PontuUAin  niifwtonu  Cope,  lB70a,  2Sa:  Wum  Spring  Cicek,  tributur  ot  French  Bro»d,  N.  C.     Cop*.  ISTM. 

*X;  Wsna  Sprinii  Cr»k. 
BOitaUoma  niheralum,  Jordim  A  Evsnnenn.  IBM.  1077. 

DiAONOBts. — Form  cylindrical,  rather  robust,  depth  contained  4.5  times  in  length; 
head  .25  length  of  body;  caudal  peduncle  deep;  eyeequol  to  snout,  .25  length  of   head;  scale* 
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in  lateral  series  53,  in  transverse  series  8+9;  dorsal  rays  xiY+13;  anal  rays  n,8;  caudal 
rounded.  Color:  light  green,  sides  with  a  few  small  crimson  spots  and  about  8  dark  green 
cross  bars  which  are  interrupted  above  lateral  line;  first  dorsal  marked  with  a  median  series 
of  red  spots,  second  dorsal  with  black  margin,  caudal  pale  orange,  fins  otherwise  plain,  {vulne- 
ratum,  wounded.) 

This  darter,  2  inches  long,  was  described  from  Warm  Springs  Creek,  a  tribu- 
tary of  the  French  Broad  in  Madison  County,  North  Carolina,  and  is  known  from 
no  other  locality.  Warm  Springs  is  now  called  Hot  Springs,  and  the  creek  is 
referred  to  as  Spring  Creek  in  Jordan's  report  herein  frequently  cited.  This 
species  is  possibly  the  young  of  Etheostoma  camurum,  but  the  larger  number  of 
dorsal  spines  suggests  that  it  is  distinct. 

283.  ETHEOSTOMA  RUFIUNEATUM  (Oope). 

Bed-lined  Darter. 

Paeilichihy$  rufilin«Utu  Cope.  1870a,  267;  Wann  Spriogs  Creek,  ICadioon  County.  N.  C.    Cope.  18706.  450; 

Warm  Spiings  Creek. 
EtheoUoma  rufilineatum,  Jordan,  18896.  163;  Spring  Creek  at  Hot  Springs  and  Swannaooa  River  at  AeheviUe. 

Jordan  A  Evennann,  1806. 107B. 

Diagnosis. — Body  rather  stout,  the  depth  contained  4.5  to  5  times  in  length,  the  back 
somewhat  elevated,  the  caudal  peduncle  deep;  head  .25  length;  snout  short,  conical;  eye 
rather  small,  equal  to  snout,  contained  4.5  times  in  head;  lateral  line  complete;  scales  rather 
large,  those  in  lateral  series  45  to  48,  in  transverse  series  6+7;  operdes  scaly;  cheeks,  nape, 
and  breast  naked;  dorsal  fins  rather  large,  the  rays  x  to  xii+ 11  to  13;  anal  rays  n,8  or  ir,9; 
caudal  small,  truncate  behind;  pectorals  equal  to  length  of  head.  Color:  Male — ^body  above 
green,  with  dark  lengthwise  stripes  and  clusters  of  yellow  brown  scales;  belly  orange  yellow, 
breast  blue;  head  with  blackish  stripe  from  nape  to  snout,  another  below,  and  2  spots  still 
lower;  side  of  head  with  5  black  streaks;  sides  of  lips  orange;  opercles,  cheeks,  and  branchi- 
ostegals  wi{h  orange  spots;  fins  brilliant,  mostly  with  scarlet  borders;  dorsal  pale  yellow, 
with  black  dots  and  reddish  edge;  anal  and  ventraJs  yellow  at  base,  pale  and  blackish  lines  on 
edge,  and  scarlet  between;  caudal  yellow  and  orange;  pectorals  yellow,  with  black  and  scarlet 
base  and  scarlet  bar  near  edge.  Female — body  green,  with  8  dark,  more  or  less  interrupted 
cross  bars;  sides  with  yellow  longitudinal  streaks;  head  marked  as  in  male;  fins  yellow  or 
orange,  with  blackish  spots  or  bars,     (ru^i^neo^m,  red-lined.) 

A  very  beautiful  species,  living  in  clear  brooks  in  upper  waters  of  Tennessee 
and  Cumberland  rivers.  Described  from  Warm  Springs  Creek  by  Cope,  it  was 
collected  in  the  same  locality  by  Jordan  nearly  20  years  after  and  was  also  found 
by  him  in  the  Swannanoa,  being  common  among  river  weeds.  A  specimen  in  the 
National  Museum  from  Big  Creek,  a  tributary  of  the  French  Broad,  was  collected 
by  Gilbert  &  Swain  in  1884.    Length,  3  inches. 

284.  ETHEOSTOMA  FLABELLABE  Kafinesque. 

Fan-tailed  Darter. 

Bihm>$toma  HabeOarU  Rafinesqtie,  Joumal  de  Phyrique,  1810. 419;  tributaries  of  Ohio  River. 
PaeOUMhy  flab^lahM,  Cope,  18706.  450;  CaUwba  Rivor. 

BtheoUotna  flabeilan,  Jordan,  18896, 130, 153;  Bucks  Creek  and  Johns  River,  tributaries  of  Catawba,  and  Swan- 
nanoa River.    Jordan  A  Evennann.  1806. 1007. 

DiAOQNsis. — Body  rather  slender,  depth  contained  4.5  to  5.5  times  in  length;  head  very 
lung  and  pointed,  contained  3.6  to  4  times  in  length;   mouth  oblique,  maxillary  extending  to 
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front  of  eye,  lower  jaw  projecting;  snout  straight,  .25  length  of  head;  upper  lip  on  level  with 
upper  mai|rin  of  eye;  eye  rather  less  than  snout;  scales  in  lateral  series  40  to  65,  in  transverse 
series  about  7+7;  head  naked;  lateral  line  straight,  extending  about  as'far  as  posterior  part 
of  spinous  dorsal;  dorsal  rays  about  vin  + 12  to  14,  the  spinous  part  in  male  .3  higher  than  soft 
part,  the  tips  with  fleshy  enlargements;  anal  similar  to  soft  dorsal,  the  rays  ii,7  to  ii,9;  caudal 
rather  laige,  rounded;  pectorals  averaging  less  than  head  in  length.  Color:  dark  greenish 
brown,  dusky  above,  the  sides  with  dark  cross  bars  or  blotches;  a  dark  line  along  side  of  head 
throu^  eye;  a  black  shoulder  spot;  fins  mostly  plain;  fleshy  tips  of  spinous  dorsal  reddish; 
soft  dorsal,  caudal,  and  pectorals  barred.     (flabeUare,  fan-like.) 

Ranges  from  New  York  to  Alabama  and  Iowa,  being  found  on  both  slopes 
of  the  AUeghanies  in  North  Carolina.  It  is  common  in  the  Catawba,  and  also 
in  the  Swannanoa  and  its  north  and  south  forks,  inhabiting  cold,  clear  waters. 
Length,  2.5  inches.  Jordan  &  Copeland  have  given  the  following  interesting 
account  of  this. species: 

The  darter  of  darters  is  the  fan-tail  {Etheo9toma  flabeUare).  Hardiest,  wiriest,  wariest 
of  them  all,  it  is  the  one  which  is  most  expert  in  catching  other  creatures,  and  the  one  which 
most  surely  evades  your  clutch.  You  can  catch  a  weasel  asleep  when  you  put  your  finger  on 
one  of  these.  It  is  a  slim,  narrow,  black,  pirate-rigged  little  fish,  with  a  long  pointed  head, 
and  a  projecting,  prow-like  lower  jaw.  It  carries  no  flag,  but  is  colored  like  the  rocks  among 
which  it  lives.  It  is  dark  brown  in  hue,  with  a  dusky  spot  on  each  scale,  so  that  the  whole 
body  seems  covered  with  lengthwise  stripes,  and  these  are  further  relieved  by  cross  bands  of 
the  same  color.  Its  fins,  especially  the  broad,  fan-ehaped  caudal,  are  likewise  much  checkered 
with  spots  of  black.  The  spines  of  the  dorsal  fin  are  very  low,  and  each  of  these  in  the  nude 
ends  in  a  little  fleshy  pad  of  rusty-red  color,  the  fish's  only  attempt  at  ornamentation.  The 
fan-tailed  darter  chooses  the  coldest  and  swiftest  waters,  and  in  these,  as  befits  his  form,  he 
leads  an  active,  predatory  life.  He  is  the  terror  of  water  snails  and  caddis  worms,  and  the 
larvie  of  mosquitoes.  In  the  aquarium  this  darter  is  one  of  the  most  interesting  of  fishes,  for, 
though  plainly  colored,  it  is  very  handsome,  and  in  its  movements  is  the  most  graceful  of  all 
the  darters.  Its  mouth  opens  wider  than  that  of  any  of  the  others,  and  it  is  fuller  of  bristling 
teeth.  Its  large,  yellow-rimmed  black  eyes  are  ever  on  the  watch.  The  least  of  a  "fish"  and 
the  most  of  a  darter,  the  fan-tailed  is  worthily  left  as  a  type  of  the  genus  Eiheostamaf  in  which 
it  was  first  placed  by  its  discoverer,  Rafinesque. 

Genus  BOLEICHTHYS  Girard.    Darters. 

A  small  genus,  similar  to  some  species  of  Etheostoma,  but  having  the  lateral 
line  slightly  arched  anteriorly  and  always  deficient  behind;  premaxillaries  not 
protractile;  gill-membranes  slightly  'United;  top  of  head  naked,  opercles  scaly, 
cheeks  scaly  or  not.  There  are  several  variable  species,  inhabiting  swampy  or 
lowland  waters;  one  local  species.     (Boleichthys,  dart  fish.) 

235.  BOLEIOHTHYS  FUSIFORIOS  (Qlrard). 

Fusiform  Darter. 

BoUotoma  ftuifarmu  Girard.  Proceedings  Boston  Society  of  Natural  History,  1854.  41;  Charles  River.  Mass. 
BoleidUhy9  fiMtformU,  Jordan  A  Evermann.  1896. 1101.    Smith,  1001. 134;  Lake  Mattamuskeet. 

Diagnosis. — Form  variable,  usually  elongate,  compressed,  the  depth  .25  to  .16  length; 
caudal  peduncle  long  and  slender;  head  rather  long,  contained  3.5  to  4  times  in  length;  mouth 
moderate,  maxillary  extending  beyond  anterior  margin  of  eye;  snout  short,  less  than  eye, 
.25  length  of  head;  opercular  spine  strong;  lateral  line  high,  more  or  less  interrupted;  scales 
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Strongly  ctenoid,  45  to  60  in  lateral  aeries,  3  + 12  in  transverse  aeries;  nape,  cheeka,  operdes, 
and  breast  well  scaled,  rarely  naked;  fina  rather  small;  dorsal  Gna  well  separated,  anterior 
with  IX  or  X  low  spinea,  pasterior  higher,  with  9  to  12  rays;  anal  rays  ii,6  to  ii,8;  caudal  rounded; 
pectorals  about  as  long  as  ventrals,  shorter  than  head.  Color:  variable,  usually  dark  green 
above,  paler  below,  the  upper  parts  irregularly  blotched  or  mottled  with  darker;  a  dark  bar 
below  eye,  another  anterior  to  eye;  apinoua  dotaal  bright  blue,  with  a  median  tone  of  red;  soft 
dorsal,  caudal,  and  pectorals  with  dark  bars  or  apota;  other  fins  plain.     (/u« 


Fig.  117.    FuBiroBM  Dabtkb.    BobicUhyt  /un/t 


This  darter,  which  inhabits  lowland  streams,  swamps,  and  lakes  from  Massa- 
chusetts to  Texas,  and  is  doubtless  to  be  met  with  in  various  parts  of  North 
Carolina,  is  as  yet  known  only  from  Lake  Mattamuskeet,  where  it  was  collected 
by  the  Bureau  of  Fisheries  in  1900. 

Genus  COPELAVDELLUS  Jordan  A  ErermaDn.    Darters. 

Similar  to  Boleichthys  but  differing  in  having  the  top  of  the  head  closely 
scaled;  body  slender,  compressed;  eye  large;  gill-membranes  not  connected; 
lateral  line  high,  incomplete  behind;  cheeks,  opercles,  breast,  and  nape  scaled; 
snout,  jaws  and  preopercle  naked.  One  species.  (Named  for  Herbert  Copeland, 
of  Indiana,  an  early  associate  of  Dr.  Jordan  and  a  student  of  the  darters.) 

288.  OOPELANDELLUS  QUIE80ENS  (Jordan). 
Oop«Und'B   Darter. 


Dlaonobib. — Depth  .2  length;  head  .27  length;  eye  more  than  .25  head  and  much  longer 
than  snout;  maxillary  reaching  to  a  point  under  pupil;  scales  in  lateral  series  48  to  55,  in  trans- 
verse aeries  3-)- 10;  lateral  line  on  20  to  28  scales;  dorsal  rays  ix  to  xii+9  to  12;  anal  rays  ii,7; 
caudal  rounded;  pectorals  long.  Color:  dark  brown,  with  bright  red  and  blackish  mottUngs 
on  back  and  aides;  3  black  bars  about  eye;  a  black  humeral  spot;  dorsal,  anal,  and  caudal  fins 
dark-barred;  other  fins  plain,     (quietcent,  remaining  quiet.) 

Inhabiting  the  lowland  swamps  and  sluggish  streams  of  the  coastal  plain 
from  Virginia  to  Florida,  this  species  has  not  heretofore  been  recorded  from 
North  Carolina.  Mr.  William  P.  Seal,  of  the  Aquarium  Supply  Company, 
Delur,  New  Jersey,  has  collected  numbers  of  specimens  in  the  vicinity  of  ViU- 
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mington,  and  in  January,  1906,  forwarded  a  epecimea  to  the  writer  with  the 
following  interesting  note  on  the  speciea: 

I  found  CapdatidtBut  near  Wilnungtcn  in  a  cyfotaa  pcotd  about  10  milea  in  dTcuntfettnce, 
cut  off  from  tide  water  by  a  hi|^  dam.  In  this  place  tbere  are  Centranhu*  and  many  other 
IcindB  of  baases  and  sunfishes,  aa  well  aa  minnowa  and  a  great  abundance  of  prawna.  Ttiis 
speciea  is  alao  to  be  found  in  ditches  into  whicb  tbe  tide  flows  to  the  depth  of  sei'eral  inches  to 
a  foot  and  where  Fvxdalu»,  Gambatux,  Heterandria,  Vti^ira,  Chdogaata;  Ela—oma,  Aphrtdo- 
denu,  and  sunfishes  abound.  CopelanikBat  will  stand  wum  and  stagnant  water  bett«r  than 
any  other  darter  I  know  of.  I  had  specimens  to  (pawn  in  a  small  still-water  aquarium  at 
n^lmingtiHk.  The  egga  were  depoeited  cm  the  under  idde  of  the  leaves  of  liliea  and  other  planta. 
The  fish  readies  a  length  of  2.5  or  3  inches. 


Fig.  118.    Copeiand's  Daeteb.    CopAauUUut  guiuoan*. 


This  species  is  known  also  from  Lake  Ellis  in  Craven  County,  where  Mr. 
C.  S.  Brimley  reports  that  he  collected  ISspedmensin  June,  1905. 

Family  APOGONICHTHYID^.    The  Cardinal-fishes. 

A. numerous  family  of  small  fishes,  found  chiefly  in  tropical  seas  and  most 
abundant  in  the  East  Indies  and  Oceania.  Body  elongate,  usually  compressed, 
back  often  elevated;  mouth  rather  large,  more  or  less  oblique,  with  villiform  teeth 
on  jaws,  vomer,  and  sometimes  palatines;  lower  bones  of  pharynx  with  sharp 
teeth;  opercular  spine  inconspicuous;  edge  of  preopercle  entire  or  slightly  ser- 
rated; scales  rather  large,  usually  ctenoid,  completely  covering  body  and  more  or 
less  of  head;  lateral  line  present;  dorsal  fins  separate,  the  anterior  with  6  to  9 
spines;  soft  dorsal  short  and  similar  to  anal,  which  has  2  to  4  spines;  ventrals 
thoracic;  color  in  some  species  bright  red.  The  9  or  10  American  genera  are 
represented  by  about  20  species,  of  which  only  1  is  known  from  the  North  Caro- 
lina coast,  but  several  others  occur  as  stragglers  to  the  north  and  south  and  may 
sometime  be  found  locally. 

Genua  HYPOCLYDONIA  Goode  &  Bean. 

Very  small  bottom  fishes,  completely  covered  with  deciduous,  smooth 
scales,  those  of  head  embedded  in  skin;  2  fiat  spines  on  opercle;  minute  serrations 
on  preopercle;  stout  gill-rakers  in  moderate  number;  7  branchiostegals;  a  gland- 
ular organ  at  upper  angle  of  gill-slit;  high  lateral  line;  and  well-developed  fins. 
One  species.    (Hypodi/donia,  below  Uie  wave.) 
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287.  HYPOOLYDONIA  BELLA  Qoode  &  Beftn. 

Hypodydonia  belia  Qoode  A  Bean.  Oeeanio  Ichthyology.  236,  fi«.  237.  1895;  off  Cape  Fear  and  other  parts  of 
North  Carolma  coast,  off  South  Carolina,  etc     Jordan  A  Evennann,  1896, 1115.  pL  cIttit.  fig.  475. 

DiAGNoais. — ^Depth  contained  3.66  times  in  length;  head  .33  length;  eye  large,  J28  length 
of  head  and  .5  longer  than  snout;  mouth  large,  maxillary  reaching  a  point  under  middle  of 
pupil;  minute  teeth  in  bands  or  patches  on  jaws,  vomer,  and  palatines,  with  a  few  enlarged 
canines  on  upper  and  lower  jaws;  scales  in  lateral  series  29,  in  transverse  series  2+7;  dorsal 
rays  ix  +  i,9;  anal  rays  ii,7;  caudal  long  and  forked;  pectorals  and  ventrals  equal,  about  .6 
head.  Ck>lor:  plain;  head  purplish  brown  above;  a  dark  triangular  blotch  at  apex  of  spinous 
dorsal,     {bdla,  beautiful.) 

Known  from  specimens  collected  by  the  steamer  Albatross  off  the  coast  of 
Florida,  South  Carolina,  and  North  Carolina,  in  depths  of  90  to  259  fathoms, 
and  from  a  single  example  collected  by  the  steamer  Fish-Hawk  off  Cape  Lookout 
on  August  27,  1902.    The  length  of  the  species  is  under  4  inches. 

Family  SERRANIDiE.    The  Sea  Basses,  Striped  Basses,  Groupers,  etc. 

A  large  and  important  family  of  carnivorous  marine  and  fresh-water  fishes, 
with  numerous  representatives  in  American  waters,  including  some  of  our  most 
valuable  food-fishes,  such  as  the  striped  bass,  white  perch,  and  sea  bass.  The 
leading  characters  of  the  family  are  oblong,  compressed  body  covered  with  per- 
sistent scales  (usually  ctenoid) ;  large  or  moderate  mouth  with  protractile  pre- 
maxillary;  supplemental  maxillary  bone  either  present  or  absent;  pointed  teeth, 
in  bands  on  jaws,  vomerine,  and  palatines;  long  or  short  gill-rakers;  4  gills;  large 
pseudobranchiae;  gill-membranes  not  connected,  and  not  united  to  isthmus; 
6  or  7  branchisotegals;  single  lateral  line,  not  reaching  caudal  fin;  scaly  cheeks 
and  opercles;  preopercular  margin  usually  serrate;  one  or  two  fiat  points  on 
posterior  margin  of  opercle;  skull  without  spines;  dorsal  fin  single  or  double,  with 
stiff  spines  2  to  15  in  number,  and  10  to  30  soft  rays;  short  anal  fin,  with  3  spines 
(if  any)  and  7  to  12  soft  rays;  air  bladder  present;  stomach  with  few  or  numerous 
pyloric  appendages;  intestine  short.  The  North  Carolina  serranids  number  10 
and  belong  in  7  genera. 

Key  to  the  North  Carolina  genera  of  Serranidm, 
t.  Dorsal  fins  2. 

a.  Dorsal  fins  not  connected;  anal  rays  in,ll  or  ni,12 Roccos. 

aa.  Dorsal  fins  connected;  anal  rays  iii,8  or  iii,9 Moronb. 

a.  Dorsal  fin  single,  more  or  less  divided. 
6.  Maxillary  with  supplemental  bone. 

c.  Anal  rays  iii,7  to  ni,9;  head  narrow  above;  parietal  crests  not  continued  forward 

on  the  frontal  bones Epinephelus 

cc.  Anal  rays  in,  11  or  iii,12;  head  rather  broad  above;  parietal  crests  continued  for- 
ward to  middle  of  orbits Mtcteropebca. 

bb,  Maxillarv  without  supplemental  bone. 

d.  Caudal  fin  rounded  or  ending  in  3  points,  with  middle  rays  produced;  some  of  the 

dorsal  spines  with  fleshy  filaments Centropristes. 

dd.  Caudal  fin  forked,  concave,  or  square;  dorsal  spines  without  fleshy  tips. 

e.  Branchiostegals  7;  caudal  fin  deeply  concave Diplectrxtm. 

ee.  Branchiostegals  6;  caudal  fin  truncate Dttles. 

Genus  ROCCUS  MitchilL    Striped  Basses  or  Rock-fishes. 

American  anadromous  and  fresh-water  fishes,  with  elongate  or  moderate 
body,  projecting  lower  jaw,  patches  of  teeth  on  base  of  tongue,  unconnnected 
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dorsal  fiiis,  and  dark  longitudinal  stripes  along  aides.  Two  species,  one  in  Great 
Lakes  and  Mississippi  basin,  the  other  coastwise.  (Roccua,  a  latinization  of  the 
vernacular  name,  rock.) 

S38.  ROOOUB  LINEATUS  (Blocli). 
"Kock";    "Rook-fiah";   Striped  Bass. 

5«inu  linttUa  Blooh.  Ichthyolocii,  is.  63.  pL  305. 1792;  "Mediternneui  8ak"  (r). 

fissiu  It'HKM,  Copa,  13706.  44B:  Nbdh  Rinr.     YBmiir,  1877.  211;  Fort  Hkcon.  Ntw  Rivtr.  NeuM  RIvw. 

Jonbo  A  Oilbart.  IS70.  380;  New  mod  Naiue  riven.     Smith,  ISSSa.  103,  106.  SOO;  PuquoUok  River. 

Albenikrla  SDUDd.  Roanoke  River  kt  Plymoath  tad  WeldoD.     Jordui  t  Evamuuin,  1806.  1132,  pi. 

dxzz,  fit.  478. 
Skxih  Hptontrionalit.  JenkiUB,  ISST.  88;  Beeufort  (after  Yumir,) 

DiAONOSie. — Body  long,  aligbtly  compressed,  depth  ooDtained  3.5  to  4  limea  in  total 
length;  head  less  thaa  .33  length;  mouth  targe,  maxillary  extending  nearly  to  middle  of  eye, 
lower  jaw  projecting;  base  of  tongue  with  2  poralld  patches  of  teeth;  eye  small,  .15  to  .20 
length  of  head,  .5  to  .66  length  of  snout;  preopercle  with  weak  serrations;  gUl-rakera  long  and 
slender,  about  20  in  number;  scalea  in  lateral  series  65  to  70;  fins  rather  small;  dorsal  nys 
Xl-f  1,12,  longest  spine  less  than  .5  length  of  head;  anal  rays  iii,ll;  caudal  forked.  Color: 
above  olive,  sides  and  below  white;  back  and  sides  marked  by  7  or  8  black  longitudinal  etripee, 
one  along  the  lateral  line;  fins  pale  or  duaky.    ^liruafut,  striped.) 


Fig.  119.    9rsiPBn  Bass;  Rocx-fuh.    Roccum  lirMotus. 

This  is  the  largest  and  one  of  the  best  of  American  fresh-water  or  anadrom- 
oiiB  spiny-ra'yed  fishes.  It  ascends  streams  along  the  entire  Atlantic  coast  from 
New  Brunswick  to  Alabama,  being  most  numerous  between  Massachusetts  and 
North  Carolina.  It  has  also  been  introduced  on  the  Pacific  coast,  and  several 
million  pounds  are  now  caught  for  market  annually  in  California.  It  ascends  all 
suitable  rivers  in  North  Carolina,  and  is  especially  abundant  in  the  Albemarle 
region. 

Striped  bass  weighing  60  or  75  pounds  are  not  uncommon,  and  ocasionally 
their  weight  exceeds  100  pounds.  At  Dr.  Capehart's  shad  seine-fishery  at  Avoca, 
North  .Carolina,  fish  of  105  pounds  have  been  taken.  Dr.  Goode  reports  one 
caught  in  Massachusetts  that  weighed  112  pounds,  supposed  to  have  been  the 
largest  specimen  known.  At  Edenton,  NorthCarolina,  in  April,  1891,  the  writer 
saw  several  striped  bass,  from  dutch  nets  in  the  sound,  each  of  which  weighed 
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'><i  «Tf>jcH;n|t  from  half  a  pound  upward  are  caught  for  market, 
*  «M»^wKi  w  probably  3  to  5  pounds. 
\ . . .       v^-t'  '«  ^mped  bass  are  caught  in  some  numbers  throughout  the 
^v  .»    H^  ^Vtv^iac  and  other  streams  to  the  northward;  but  the princi- 
>»-x  •  *«4  «  ^^«^  the  fish  are  going  upstream  to  spawn. 
V  s^*  *  •»  V4  ^^»A5i>n  in  this  state  extends  from  late  in  April  to  early  in  May. 
,     w  '^Nv^;  important  striped  bass  spawning  ground  in  the  country  at 
.s   .V   t  Kv>«MH>ke  River,  in  the  vicinity  of  Weldon,  where  there  is  a  fall  of 
,s  s  : »  *  \n;  ,  *  milca.    In  these  rapids,  where  the  muddy  current  is  exceedingly 
^ .  ^  *  .V    v<sU"^roil  very  erratic  by  islands,  boulders,  and  rocks,  the  fish  spawns; 
;   sv  V.'^v  that  the  general  government  has  recently  taken  up  the  artificial 
-^tN>x*  N'*^  ^^'t'  ^^®  species.    The  eggs  are  similar  to  those  of  the  shad,  but 
^,^,.^v  A  O'lrto  Iwrger;  and  the  number  deposited  by  a  full-sized  fish  may  exceed 
vs  ^  vv  .4'  ttr.Uums,     In  1903  Mr.  S.  G.  Worth,  while  conducting  hatching  operations 
«^i  ,  v>  Kv^uoke,  stripped  from  a  20-pound  fish  a  mass  of  eggs  which  after  fertili- 
ty^ .sv^^  Aiu(  immersion  in  water  measured  60  quarts,  equivalent  to  1,500,000  on  a 
Xv*.*'*  s^  U'v'iAHH)  to  the  quart.     On  April  21,  1897,  a  female  "rock"  caught  in  a 
«N  ^n(  muuo  at  Avoca  weighed  60  pounds,  was  4  feet  4  inches  long,  and  had  ovaries 
\v^  uu'h«)«  long  and  5  inches  wide,  but  the  eggs  were  not  nearly  ripe.    The  roe  of  a 
luh  xHt^i^hing  over  100  pounds  taken  at  the  same  place  in  1896  is  said  to  have 
\vv4K^^^^l  ^^  pounds.    The  average  egg  production  of  12  fish  stripped  at  Weldon 
\\\  UKK)  was  over  700,000.     The  eggs  may  be  hatched  in  shad  jars,  and  the 
Y\mnK  emerge  in  36  hours  when  the  water  temperature  in  70**  F. 

Mr,  Worth  (1903)  has  given  the  following  very  interesting  account  of  the 
spawning  habits  of  this  fish  in  Roanoke  River: 

For  twenty  years  and  more  1  have  heard  of  the  rock-fish  fights  at  Weldon,  and  although 
I  had  taken  eggs  there  in  two  seasons  about  twenty  years  ago,  I  never  witnessed  a  rock  fight 
\)Util  this  year;  and  this  season  I  saw  hundreds  of  fights,  as  they  term  them.  When  the  female 
Huh  are  in  spawning  condition  the  male  fish  gather  around  them  in  great  numbers.  There  wiU 
hv^  one  big  fish,  which  may  weigh  five  to  fifty  pounds,  as  one  of  them  did  which  I  took  eggs  from, 
and  she  will  be  surrounded  by  twenty,  thirty  or  fifty  small  fish,  and  sometimes  the  fishermen 
will  run  one  of  their  nets  under  and  catch  one  of  these  large  fish  and  thirty  or  more  of  the  small 
fish;  and  what  seemed  to  be  an  interesting  point  in  connection  with  that  is  that  the  small 
fish  appear  to  be  the  only  male  fish  that  mate  with  the  female.  They  are  known  there  as  perch 
rook,  because  they  are  the  size  of  a  perch,  and  by  actual  weight  they  do  not  weigh  as  much  as 
two  poimds  apiece,  and  yet  they  seem  to  represent  practically  about  all  there  is  in  the  way  of 
male  fishes.  These  rock  fights  were  interesting.  The  fishes  showed  themselves  on  top  of  the 
water  and  flurried  the  water  and  made  noises  that  would  attract  your  attention,  so  that  you 
would  turn  around  to  see  the  water  breaking  a  hundred  yards  away.  1  thought  before  that 
that  there  was  a  good  deal  of  imagination  in  it,  but  1  know  that  it  is  a  fact,  and  any  one  can 
witness  it,  and  when  that  is  going  on  it  is  the  spawning  season,  which  follows  right  on  the  heels 
of  the  shad  spawning. 

It  is  assumed  by  all  the  fishermen  that  operate  on  the  river  that  the  reddening  of  the 
water  is  caused  by  the  gashes  made  by  the  fishes  finning  one  another  in  their  attempt  to  get 
nearer  to  the  spawning  female  fish.  It  causes  a  bloody  ststn  which  I  did  not  myself  witness, 
but  I  know  it  has  taken  place,  from  the  great  nimiber  of  persons  who  told  me  about  it,  and  that 
the  water  was  actually  discolored. 
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All  kinds  of  fish  of  suitable  size  are  eaten  by  the  striped  bass.  In  North 
Carolina  in  spring,  shad  and  alewives  are  the  principal  food  and  are  consumed  in 
enormous  numbers,  the  bass  being  gluttonous  and  becoming  very  fat.  Crabs, 
shrimps,  lobsters,  squid,  clams,  and  other  invertebrates  are  also  devoured. 

The  striped  bass  is  one  of  the  best  and  most  valuable  of  American  fishes,  the 
flesh  being  white,  flaky,  well-flavored,  and  remaining  firm  when  shipped  to 
market.  As  a  game  fish  it  is  a  general  favorite  in  both  salt  and  fresh  water,  and 
by  many  anglers  it  is  more  highly  esteemed  than  any  other  species.  A  popular 
method  of  fishing,  practiced  mostly  in  southern  New  England,  is  heaving  and 
hauling  in  the  surf  with  a  stout  line  baited  with  menhaden  or  other  fish. 

In  North  Carolina  the  striped  bass  ranks  next  in  importance  to  shad  and 
alewives  among  the  anadromous  fishes,  and  the  quantity  here  caught  exceeds  that 
in  any  other  state  except  California.  While  coasiderable  quantities  are  taken 
with  seines,  gill  nets,  lines,  and  slides,  the  bulk  of  the  yield,  considering  the  entire 
state,  comes  from  pound  nets;  most  of  the  apparatus  is  operated  primarily  for 
shad  and  alewives.  The  fishery  is  most  extensive  in  Dare  County,  where  about 
half  the  total  product  is  obtained.  Other  counties  in  which  large  quantities  are 
taken  are  Currituck,  Chowan,  Bertie,  Martin,  Halifax,  Washington,  Beaufort, 
and  Craven.  In  the  waters  about  Beaufort  and  Mdfehead,  striped  bass  are 
caught  in  only  small  quantities,  but  they  are  more  numerous  at  New  Bern  and 
other  points  on  the  Neuse.  The  fishery  is  more  important  in  Roanoke  River 
than  in  any  other  stream,  and  there  the  catch  is  chiefly  with  sweep  seines,  the 
leading  seine  fishery  being  near  Plymouth.  Other  methods  of  fishing  in  and  near 
the  falls  in  the  upper  river  are  thus  described  by  Mr.  Worth  (1903): 

The  fish  go  up  there  in  Mareh  and  April,  and  if  there  is  water  enough  they  distribute 
themflelves  over  the  falls  where  the  current  is  so  strong  that  it  is  apparently  dangerous  to  go 
even  when  the  river  is  at  moderate  stages,  and  when  it  is  high  it  is  really  very  dangerous; 
and  these  fish  get  up  in  these  numerous  channels  between  the  islands,  and  are  inaccessible 
until  the  water  begins  to  fall.  When  it  falls  to  a  certain  stage  the  fishermen  use  finger  traps 
and  begin  to  take  those  fishes.  They  are  swept  out  by  the  current  on  the  finger  boards  and 
are  captured.  As  soon  as  the  river  falls  somewhat  lower  the  fish  become  uneasy  on  account 
of  the  light  covering  of  water  on  the  falls,  and  drop  below  the  foot  of  the  falls  at  Weldon,  and 
from  that  point  down  2  miles  there  is  fishing  carried  on  with  dip  nets;  they  are  after  the  man- 
ner of  the  shad  skim  nets,  and  are  rigged  on  a  bow;  one  man  sits  in  the  bow  of  the  boat  and 
the  other  in  the  stem,  paddling,  and  they  float  down  the  river  one  or  two  miles  and  then  turn 
back.  There  are  quite  a  number  of  boats  engaged  in  this  business,  and  they  catch  very  con- 
siderable numbers  of  fish  there. 

Comparative  atoHsHcs  of  the  North  Carolina  striped  basa  catch. 


Years. 


POUNDB. 


Value. 


1880 770,000* 

1887 499,586  $24,944 

1888 1  560,364  27,981 

1889 531,349  30,611 

1897 ..J  845,123  58,035 

1900 568,341  32,138 

1902 1,183,400  114,111 

*E«Umate- 
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Genu  HOROHE  HitchiU.    White  Perches. 


This  genus  includes  2  small  species,  both  American,  one  found  in  the  Miss- 
issippi valley,  the  other  on  the  Atlantic  coast,  Similar  to  RoccuS;  but  with  no 
teeth  at  base  of  tongue,  a  shorter  anal  fin,  stouter  spines  in  first  dorsal  fin,  and 
dorsal  fins  more  or  less  connected  by  a  membrane.  Body  rather  short  and  deep, 
jaws  nearly  equal;  edge  of  tongue  with  linear  patches  of  teeth;  lower  margin  of 
preopercle  finely  serrate;  scales  rather  large;  second  anal  spine  -  enlarged. 
{Morone,  a  name  of  unknown  significance.) 

ZS9.  UOBONE  AMERIOANA  (QmeUn). 
"Perch";  "Black  Perch";  "SUver  Perch";  White  Perch. 

Firm  aiMTioind  QmsUn,  Systam*  Nklune.  iii,  1308, 1788:  N«w  York. 

Voroiw  OMtricana.  Yvrow,  1877,  211l  New  ud  Naiug  rivan.     Jordu  &  Enrauon.  1896.  1133,  pL  eIscd, 

Sb.  47fi.      Smith,  1883a,  1»3,  IS6,  200;  PuquoUnk  River.    Edenton  Bar,  Rauiolu  River.      Smith, 

IMll,  134;  Lake  Hattuiiukeal. 

DuoNOsiB. — Back  somewhat  elevated,  depth  .4  to  .33  total  length;  head  ooDtained  2.75 
to  3.33  times  in  length;  eye  .25  head,  less  than  snout;  gill-rakers  long,  18  to  21  in  number; 
scales  in  lateral  series  50  to  55,  in  transverse  aeries  20;  head  scaly  as  far  forward  as  noatrila; 
dorsal  rays  tx  +  i,12,  longest  spine  .5  head;  anal  rayn  iii,8or  iu,9,  second  spine  as  long  as  third 
and  stouter.  Color:  variable,  ranging  from  ahnoat  black  in  ponds  and  certain  brackish  waten 
to  ailveiy  white  with  faint  longitudinal  streaks 


Fig.  120.     Whitb  Pbbch.     Morone  americana. 


This  excellent  little  fish  of  the  fresh,  brackish,  and  salt  waters  of  our  east 
coast  ranges  from  South  Carolina  to  the  maritime  provinces  of  Canada.  While 
essentially  an  anadromous  species  it  is  often  landlocked  in  fresh  water.  Its  most 
common  and  appropriate  name  is  white  perch,  but  in  North  Carolina  it  is  called 
"silver  perch",  "black  perch",  or  simply  "perch". 

In  Albemarle  Sound,  it  is  more  abundant  and  more  valuable  than  the  yellow 
perch,  although  scarcer  than  formerly;  and  in  Currituck  Sound  it  exists  in 
greater  abundance  than  any  other  commercial  species.  The  average  weight  of 
those  marketed  is  .5  to  .75  of  a  pound,  and  the  maximum  weight  is  about  1.5 
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pounds.  In  Lake  MBttamuskeet  it  is  very  numerous,  attains  a  large  size,  and  is 
the  most  highly  prized  and  important  fish  there  found.  In  New,  Neuse,  and 
other  rivers  of  the  southern  part  of  the  state  the  fish  also  abounds. 

The  spawning  season  in  Albemarle  Sound  begins  between  April  1  and  10  and 
continues  for  about  10  days.  At  that  time  there  may  be  observed  in  the  sound 
and  its  tributaries  large  numbers  of  white  perch  2  to  3  inches  long  and  doubtless  a 
year  old,  which  mix  freely  with  the  schools  of  minnows,  silversides,  and  mullets. 

The  white  perch  feeds  on  minnows,  shrimps,  and  other  animals.  It  is  one 
of  the  best  of  American  game  fishes,  and  is  a  favorite  with  anglers;  it  takes  the 
artificial  fly  readily,  and  also  bites  at  minnows,  worms,  etc.  As  a  pan  fish  it  has 
few  superiors,  and  is  by  many  persons  preferred  to  any  other  species. 

The  annual  catch  of  white  perch  in  North  Carolina  in  recent  years  has  been 
about  a  million  pounds.  In  1902  the  fishermen  sold  94 1 ,000  pounds  and  received 
S62,666  therefor,  most  of  this  3rield  coming  from  the  seine  and  pound-net  fisheries, 
and  nearly  half  of  it  being  credited  to  Currituck  Sound. 

Genus  EPnTEPHELUS  Bloch.    Groupers. 

A  numerous  genus  of  large  marine  food-fishes,  inhabiting  tropical  and  sub- 
tropical waters;  some  of  them  of  considerable  economic  value.  Form  rather 
robust,  compressed;  mouth  large,  with  a  few  large  canine  teeth  in  iront  of  jaws, 
and  with  enlarged,  depressible  inner  teeth  in  each  jaw;  maxillary  large,  supple- 
mental bone  well  developed  and  scaly;  preopercle  serrate;  opercle  with  strong 
spines;  gill-rakers  short  and  few;  scales  small,  ctenoid,  those  of  lateral  line  tri- 
angular and  cycloid;  dorsal  fins  continuous,  with  10  or  11  spines;  anal  spines  3,  the 
second  usually  largest;  caudal  fin  concave  or  rounded;  pectorals  rounded,  short; 
ventrals  close  together,  with  a  strong  spine.*  Of  the  12  or  more  American 
species,  7  are  known  from  the  south  Atlantic  coast  of  the  United  States,  and  of 
these  the  following  have  been  detected  in  North  Carolina: 

t.  Caudal  fin  rounded;  second  dorsal  spine  shorter  than  third  or  fourth;  scales  in  lateral  line 
110  to  125;  body  marked  by  irregular  dark  cross-bars;  vertical  fins  edged  with  yellow. 

tt.  Caudal  fin  concave;  second  dorsal  spine  as  lone  as  third  or  foiuth;  scales  in  lateral  line  130 
to  140;  body  without  cross-bars;  vertical  fins  edged  with  blue-black mmio, 

(Epinephdus,  clouded  over,  in  allusion  to  a  membrane  supposed  to  cover  the 
eye.) 

240.  EPINEPHELUS  8TRIATUS  (Bloch). 
Nassau  Qrouper;  Heonlet. 

Anikku  9tHaiu9  Blooh,  lohthyologie,  ix,  100.  pi.  324. 1702;  Martinique. 
Spinephdut  •CrioftM.  Jordan  A  Eveimann.  1806, 1157,  pi.  olxzziii,  fig.  483. 

DiAQNOSis. — ^Form  deep,  slightly  compressed,  depth  contained  2.8  times  in  total  length; 
head  pointed,  contained  about  2.5  times  in  length;  mouth  moderate,  maxillary  extending  to 
posterior  edge  of  eye;  jaw  teeth  in  bands,  with  2  canines  in  front  of  each  jaw;  nostrils  close 
together,  of  nearly  same  size;  interorbital  space  contained  8.5  times  in  length  of  head;  gill- 
rakers  slender,  16  on  lower  arm  of  first  arch;  scales  in  lateral  series  110  to  125,  in  transverse 
series  60  to  70;  dorsal  rays  xi,17;  anal  rays  iii,8;  ventrals  short;  pectorals  long.  Color:  above 
greenish  gray,  below  paler;  about  4  dark  brown  imdulating  cro6»-bars  extending  on  dorsal 
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fin;  a  Jel--bUck  blotch  on  top  of  caudal  peduncle;  a  dark  stripe  through  eye  and  anout,  another 
on  median  line  of  snout,  which  divides  oppceite  eyea  and  exteada  backward  to  occiput;  lower 
P&rta  of  head  orange;  a  ring  of  small  black  spots  around  eye;  edge  of  docaals,  anal,  caudal,  and 
ventrals  yellow;  pectorals  light  orange;  ventrals  blackish,     (strialut,  striped.) 

Aspecimen  4.25  inches  long,  taken  in  Beaufort  harbor  in  thesummer  of  1903, 
is  probably  referable  to  this  species,  although  it  may  be  one  of  several  other 
species  of  which  the  young  are  not  well  known.  Thia  is  a  large  West  Indian 
species,  nommon  at  Key  West,  and  must  occur  only  as  a  straggler  in  North 
CaroliDa. 

241.  EPINEFHELUS  UOBIO  (OuvieT  &  TalencienneaV 
Bed  Orouper. 

Strrtiniu  mono  Cuvlsr  A  VKlsadsDiwi.  Hiitirire  Nmtunlle  dM  PirisMns.  U,  Z8G.  1828;  New  York  mnd  Su 

Dominco. 
BpintpMut  mori'a,  Yurow.  1877.  211;  Beaufurt.     Jordu,  1886,  27;  BMufort.     Jonlui  A  Evsrmum,  ISM, 

1160.  pi.  clnriv,  fig.  4SE. 

DuoNoets. — Form  comparatively  deep,  depth  contained  2.8  times  in  length;  head  large, 
.4  length  of  body;  mouth  large,  maxillary  extending  beyond  eye;  jaw  teeth  in  narrow  bands, 
2  small  canines  in  front  of  each  jaw,  the  lower  pair  smaller;  eye  rather  large;  nostrils  small,  of 
equal  aize;  preopercle  serrate,  teeth  at  angle  slightly  enlarged;  gill-rakers  slender,  15  on  lower 
arm  of  first  arch;  scales  in  lateral  series  130  to  140,  in  transverse  aeries  75  to  80;  dorsal  rays 
XI, 16  or  xi,17,  the  spines  high,  second  twice  length  of  first;  snal  rays  iii,8  or  Iti,9,  second  spine 
stronger  than  third;  ventrals  short,  not  extending  to  vent;  pectorals  more  than  .5  length  of 
head,  reaching  beyond  tips  of  ventrals.  Color:  olive  grey  or  brown,  with  paler  clouds;  head 
and  breast  salmon  color;  head  with  numerous  small,  round,  brown  dots;  vertical  fins  of  same 
color  as  body;  a  broad  ridge  of  black  on  soft  dorsal,  anal,  and  caudal,  with  narrow  white  edge; 
spinous  dorsal  black-edged;  ventrals  dusky;  pectorals  greenish,     (morio,  Moor.) 


Fig.  121.    Reu  Grouper.    Epltisplitlvt  morto. 

This  large  and  excellent  grouper  is  an  abundant  inhabitant  of  the  American 
coast  from  Brazil  to  Florida,  and  regularly  extends  its  range  for  some  distance 
north  along  the  South  Atlantic  coast.  It  occurs  as  a  straggler  as  far  as  Massa- 
ehusetts,  where  the  present  writer  has  found  it  on  several  occasions  in  summer. 
Although  Yarrow  saw  only  one  specimen  at  Beaufort,  the  species  is  probably  to 
be  found  there  every  year.     One  specimen  was  taken  in  the  laboratory  seine  in 
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1902,  and  fully  150  were  collected  in  the  summer  of  1903,  at.  Bird  Shoal  and  Uncle 
Israel  Shoal;  only  the  young  were  noted. 

The  red  grouper  ia  an  important  food  fish  at  Key  West.,  in  the  Gulf  of  Mexico, 
and  southward,  attaining  a  length  of  3  feet;  but  in  North  Carolina  it  does  not 
occur  in  sufficient  abundance  nor  is  it  of  large  enough  size  to  have  any  economic 
value. 

0«iiiu  HYCTEROPERCA  GUL    Groupers. 

This  genus  contuns  many  species  of  tropical  marine  food-fishes,  mostly  of 
targe  size,  similar  to  Epinephelus  but  differing  in  cranial  characters  and  in  having 
a  longer  anal  fin,  longer  body,  larger  mouth,  etc.  Head  broad  and  concave 
between  eyea,  with  strong  lateral  create  which  extend  forward  to -join  the  supra- 
ocular crest  above  eyea;  lower  jaw  strongly  projecting;  scales  chiefly  cycloid; 
gill-rakera  various;  nostrils  small,  of  equal  size  or  with  posterior  pair  enlarged. 
More  than  20  American  species,  of  which  6  are  known  from  our  south  Atlantic 
coast.    Three,  as  follows,  occur  as  stragglers  in  North  Carolina: 

i.  Angle  of  preoperde  saJient,  with  enlarged  teetb;  developed  ^-rakere  on  tower  arm  of  first 
arch  about  12;  scales  in  lateral  series  about  140;  caudal  margin  ratW  stroiigl]r  con- 
cave     rmeniepit. 

ii.  Anele  of  preoperde  not  salient,  Che  teeth  scarcely  enlarged. 

a.  Developed  gill-rakera  on  lower  ann  of  first  arch  about  8;  s<»lee  in  lateral  series  about  126; 

caudal  margin  slightly  concave venewta. 

aa.  Developed  gUl-rakers  on  lower  arm  of  first  arch  about  10;  scales  in  lateral  series  about 

110;    caudal  margin  straight bonad. 

(Mycteroperca,  nostril  perch.) 

242.  UYOTEROFEROA  UI0B0LEPI8  (Ooode  &  Bsan). 
Oag. 

Tritalrvit  mitrottpii  QoodeA  Bsan.  Procesdinii  (J,  S.  Nationsl  Hiiwua,  1ST9. 141 1  WMl  FIoiidK. 
JfVcMra]MrMm><ro(«pii.  JonklUB,  ISBG,  11;  B«iifort  harbor.     Jordan,  1888,27;  B««ufort     Jankini,  I8S7,  tO; 
BMUifort  bafbor.     Jordui  i,  ETumauu,  ISW.  IITT,  pi.  dixxviii.  fi(.  4M. 


Pig.  122.    Qao.    Myeleroptrea 

DiAoNOSiB. — Body  rather  long,  compressed,  depth  contained  3.5  timea  in  total  length; 
bead  long,  pointed,  contained  2.6  times  in  length;  mouth  large,  maxillary  reaching  beyond 
eye;  teeth  in  narrow  bands,  2  caninea  in  front  of  each  jaw,  the  lower  smaller;  scales  in  lateral 
aeries  140  to  li5,  in  transverse  series  75  to  So;  gill-rakers  on  lower  arm  of  first  arch  about  12; 
dorsal  rays  Xl,16  to  Xi,19,  spines  slender,  third  and  fourth  spines  longest;  anal  rays  iii,ll; 
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caudal  margin  concave;  pectorals  .5  length  of  head,  reaching  beyond  ends  of  ventrals.  Color: 
variable;  usually  brownish  giay  above,  paler  below,  with  faint  traces  of  darker  spots;  black 
mustache;  dorsal  dark  green,  edge  of  soft  dorsal  black;  caudal  black  with  bright  blue  shades, 
edge  white;  anal  indigo  blue  with  white  edge;  pectorals  green;  ventrals  black,  first  ray 
white-tipped,     (microlepia,  small  scaled.) 

The  gag  is  found  on  both  coasts  of  Florida,  and  ranges  northward  on  the 
Atlantic  coast  as  far  as  Beaufort,  North  Carolina.  It  reaches  a  weight  of  50 
pounds,  and  is  a  food-fish  of  considerable  value  in  Florida,  being  abundant  about 
the  reefs.  Dr.  Yarrow's  collections  at  Beaufort  in  1871  contained  a  number  of 
specimens  of  this  species  now  in  the  National  Museum;  they  were  not  identified 
at  the  time,  however,  and  are  not  included  in  Yarrow's  list  of  the  fishes  of  Fort 
Macon  and  vicinity.  The  species  was  first  recognized  at  Beaufort  by  Dr.  Jenkins 
in  1885,  when  one  specimen  was  obtained.  Small  examples  have  since  been 
taken  in  Beaufort  Harbor  and  vicinity  on  a  number  of  occasions,  about  20  being 
seined  at  Bird  Shoal,  Uncle  Israel  Shoal,  and  Newport  River  in  July  and  August, 
1902^  these  were  from  2.75  to  8.5  inches  long.  In  June^  1904,  Mr.  Barton  A. 
Bean,  while  collecting  specimens  for  the  National  Museum,  obtained  the  young 
in  Beaufort  Harbor,  but  only  in  limited  numbers. 

248.  MYOTEBOPEROA  VENENOSA  (LinnsBUs). 
Yellow-flnned  Gioux>er;  Rock-fish. 

Perea  venenoBa  linzuBus,  Systems  Natone,  ed.  z,  292, 1758;  Bahamas. 
Mycttroptrca  ventnotat  Jordan  k,  Evermami,  1896. 1173.  pL  dxzxvii.  fig.  491. 

Diagnosis. — ^Body  rather  stout  and  not  greatly  compressed,  depth  .33  length;  head  largR, 
blunt,  .4  length  of  body;  mouth  large,  maxillary  extending  beyond  eye,  nearly  .5  length  of 
head;  jaw  teeth  in  narrow  bandis,  2  well'  developed  canines  in  each  jaw;  eye  .14  length  of 
head;  interorbital  space  broad  and  flat,  .2  head;  scales  small,  mostly  cycloid,  about  125  in 
lengthwise  series;  vertical  fins  rather  small;  dorsal  rays  xi,16,  second  and  tenth  the  same 
height,  longest  .33  head;  anal  rays  iii,ll;  caudal  margin  slightly  concave;  pectorals  rounded, 
extending  beyond  ventrals.  Color:  dark  green  above,  bluish  or  pearly  below;  back  and 
sides  reticuUted  and  blotched  with  light  green;  body  and  head  covered  with  round  yellowish 
brown  spots;  fins  variegated,     {venenosa.  venemous  or  poisonous.) 

Known  from  North  Carolina  by  2  small  specimens  seined  in  Beaufort  Harbor 
in  the  summer  of  1902.  The  species  reaches  a  length  of  3  feet,  and  is  common  in 
southern  Forida  and  the  West  Indies. 

244.  MYOTEROPEROA  BONAOI  (Poey). 

Black  Grouper. 

Strranua  hanaei  Voey,  MemoriM  sobre  la  HintoriA  Natural  do  la  lala  de  Cuba,  ii,  129,  1860;  Cuba. 
MyeUrop^era  honaei,  Jordan  k,  Evermann,  1896. 1174,  pi.  dxzxvii,  fig.  492  (skull) 

Diagnosis. — ^Form  rather  long,  depth  contained  3.25  times  in  total  length;  head  contained 
2.75  times  in  length;  mouth  large,  maxillary  extending  beyond  eye;  in  each  jaw  2  strong  canine 
teeth  directed  forward;  scales  in  lateral  series  120  to  125,  in  transverse  series  about  70;  gill* 
rakers  few  and  long,  10  to  12  on  lower  arm  of  first  arch;  dorsal  rays  xi,16  to  xi,18,  the  spines 
weak  and  slender,  third  and  fourth  longest;  anal  rays  iii,ll  or  iii,12,  the  fin  high  and 
rounded;  caudal  truncate;  pectorab  extending  beyond  tips  of  ventrals,  which  are  short.    Color: 
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orange  brown,  olive  on  back;  sides  and  belly  with  gi-ay  reticulations  surrounding  round  or 
oblong  areas  of  ground  color;  reticulations  on  head  bluish,  the  areas  smaller;  a  line  of  6  or  7 
spots  from  eye  to  preopercle;  dorsal  and  caudal  mottled  brown;  anal  with  2  or  3  rows  of  bluish 
spots,  tip  black;  pectorals  olive  brown;  ventrals  black  with  blue  rays,  (bonaci,  the  Cuban 
name  for  this  fish.) 

On  the  Atlantic  coast  north  of  Florida,  this  species  is  only  a  straggler  from 
the  West  Indies,  although  it  is  abundant  at  Key  West.  The  writer  has  reported 
it  from  Woods  Hole,  Massachusetts,  where  it  was  probably  carried  in  the  Gulf 
Stream.  Three  small  specimens  were  seined  in  Beaufort  Harbor  in  the  summer 
of  1902,  and  several  others  were  taken  there  in  June,  1904.  The  fish  attains  a 
weight  of  50  pounds,  and  is  used  for  food. 

Genus  CENTROPRISTES  Cuvier  &  Valenciennes.    Sea  Basses. 

Bottom  marine  fishes,  peculiar  to  the  Atlantic  coast  of  America,  with  robust, 
slightly  compressed  body,  very  large  mouth,  no  supplemental  bone,  smooth 
tongue,  weak  canine  teeth,,  serrate  preopercle,  long  and  slender  gillrrakers,  short 
dorsal  fin,  fleshy  filaments  on  tips  of  dorsal  spines,  3-lobed  or  double  concave 
caudal,  ventrals  close  together  and  in  advance  of  pectorals.  Of  the  3  authentic 
species,  2  occur  on  the  North  Carolina  coast  and  may  be  readily  distinguished  as 
follows: 

t.  Tips  of  dorsal  spines  with  short  fleshv  flaps;  gill-rakers  on  lower  arm  18;  caudal  fin  rounded, 

with  a  produced  ray  at  upper  angle;  color  black  or  dark  blue striattu, 

it.  Tips  of  clorsal  spines  with  long  hair-like  processes;  raU-rakers  on  lower  arm  10;  caudal  fin 
deeply  double-concave,  with  central  and  marginal  rays  much  produced;  color,  greenish 
above,  with  dark  cross-bars philcidelphicus, 

{Centropristes,  spine-saw.) 

245.  CENTROPRISTES  STRIATUS  (LiimsBUS). 
''Black-fish";  "Bass";  Sea  Bass;  Black  wni  (Va.). 

Labrut  $iriatu§  Lmzisus,  Systema  Nature,  ed.  x,  285, 1758;  "America". 

Peroa  airaria  linzueua,  SyBtema  Natura,  ed.  xii,  485, 1766;  Carolina. 

Centropriatis  atrar%u$.  Yarrow,  1877.  211;  off  Shackleford  Banks  and  Cape  Lookout     Jordan  &  Gilbert,  1870i 

380;  Beaufort. 
Serranua  airariuM,  Jordan,  1886,  27;  Beaufort.    Jenkins,  1887,  89;  Beaufort.     Wilson,  1000,  355;  Beaufort. 
CentroprittM  sfrioha,  Jordan  A  Evermann,  1806,  1100,  pi.  cxc,  fig.  500.     Linton,  1005,  375;  Beaufort. 

Diagnosis. — Form  robust,  back  elevated,  depth  rather  more  than  .33  total  length;  head 
large,  thick,  its  length  about  equal  to  body  depth;  mouth  oblique,  lower  jaw  longer,  maxillary 
broad,  less  than  .5  length  of  head;  jaw  teeth  in  broad  bands,  canines  small;  eye  .2  length  of  head; 
gill-rakers  long,  18  below  angle;  preopercle  finely  serrate,  angle  and  lower  edge  with  larger 
teeth;  scales  in  lateral  series  55  to  60,  in  transverse  series  20  to  25, 11  rows  of  scales  on  cheeks; 
dorsal  rays  x,ll,  the  spines  strong,  longest  .5  length  of  head;  short  dermal  flaps  on  some  of 
the  spines;  anal  rays  iii,7  or  iii,8;  pectorals  very  long,  contained  1.25  times  in  length  of  head; 
ventrals  a  little  shorter;  upper  caudal  ray  produced.  Color:  dark  brown,  black,  or  rich  blue, 
more  or  less  mottled  and  with  pale  longitudinal  streaks;  dorsal  with  lines  of  white  spots,  other 
fins  dark.  Male  in  breeding  season  develops  a  large  nuchal  or  frontal  hump  and  assumes  a 
bright  blue  color;  fins  in  male  larger,     {striatus,  striped.) 

The  sea  bass,  known  in  North  Carolina  as  "black-fish"  and  "bass",  is  a 
northern  species  the  southern  limit  of  whose  range  is  Florida.     It  is  one  of  the 
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best  knowQ  sQd  more  important  salt-water  fish  between  U&ssachusetts  and 
South  Carolina  and  supports  a  special  fishery  in  ten  states.  The  largest  fish  weigh 
6  pounds,  but  the  usual  weight  is  under  4  pounds. 

The  species  occurs  abundantly  off  the  coast  of  North  Carolina,  and  is  caught 
for  market  in  various  sections.  It  is  common  about  jetties  and  on  shelly  and 
rocky  bottoms,  attaining  the  largest  size  and  greatest  abundance  on  the  of^hore 
reefs  and  banks.  Dr.  Coker  contributes  the  following  notes  on  the  fish  in  the 
Beaufort  region: 

The  "black-Gah"  has  been  an  undeveloped  resource  at  Beaufort,  as  the  grounds  alcmg 
the  coast  were  never  regularly  worked  by  the  fishennen  until  the  winter  of  1903-1,  when,  in 
November,  the  enUiprisingHr.  George  N.  Ives,  of  Newbem,  equipped  a  sharpie  witJi  a  naph- 
tha motor  and  b^an  fishing  off  New  River  In  December,  two  Morehead  fish  dealers  b^an 
sending  naphtha  launches  to  the  "black-fish  rocks"  off  Bear  Inlet,  about  30  miles  below  Beaufort. 
The  boats  which  cany  4  men,  who  use  hand  lines,  anchor  in  the  inlet  at  night  and  run  out  to 
the  "rocks,"  10  miles  off  shore,  each  suitable  day,  the  trip  lasting  about  a  week.  From  Beau- 
fort eimiUr  fishing  is  done  at  Wrightsville  and  other  points  further  southward.  Iliis  fishery 
should  increase  in  extent  and  prove  very  profitable,  as  the  sea  bass  is  an  excellent  fish,  bearing 
shipment  well  and  commanding  good  prices  in  the  northern  markets. 


Fig.  123.    Sea  Bass;  Biack-fish.    CtntropruUt  itrialut. 


A  special  sea-bass  ground  surveyed  by  thesteamer  Fish-Hawk  in  the  summer 
of  1902  lies  20.5  miles  ssw.  {w.  from  the  outer  buoy  on  Beaufort  Bar,  and  is 
covered  with  13.5  fathoms  of  water.  The  bottom  is  of  rough  coral,  with  sea- 
fans  and  other  growths  such  as  are  found  on  the  coast  of  Florida,  andisrich  in 
animal  life.  Ou  September  12  two  hours  were  spent  in  haudline  fishing  by  the 
ship's  crew,  and  in  that  time  there  were  caught  about  700  sea  bass,  together  with 
a  few  large  grunts,  2  red  snappers,  and  various  small  fish. 

On  the  ledges  and  banks  lying  off  Cape  Fear  the  "black-fish"  is  caught  from 
July  to  December,  but,  according  to  Mr.  W.  H.  Yopp.of  Wihmngton,  is  not  very 
abundant;  the  fish  in  that  region  run  from  .5  to  1.5  pounds. 

The  sea  bass  feeds  on  the  bottom,  eating  small  fish,  squid,  crabs,  and  various 
other  animals.  Its  mouth  is  very  large,  its  teeth  are  formidable,  and  it  is  a 
voracious  feeder. 
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Spawning  occurs  In  spring  off  the  North  Carolina  coast,  probably  in  May. 
The  eggs,  which  float  at  the  surface,  are  .04  inch  in  diameter,  and  hatch  in  5  days 
in  water  of  59°  or  60°F.  The  male  during  the  spawning  season  develops  a  promi- 
nent hump  on  the  nape  and  assumes  a  beautiful  bright  blue  color.  The  young, 
which  are  common  around  the  shores,  have  a  broad  black  longitudinal  stripe  on 
the  side.    Fish  4  to  5  inches  long  are  abundant  in  Beaufort  Harbor  in  summer. 

The  catch  of  sea  bass  in  this  state  during  3  years  was  as  follows;  1889 — 
28,900  pounds,  S939;  1897—189,225  pounds,  $5,564;  1902—57,250  pounds, 
tl,929.  The  bulk  of  the  product  comes  from  Carteret  and  New  Hanorer  coun< 
ties. 

246.  OENTBOFRISTES  PHIL  APE  LPHIOUS  (Lizmnus.) 
Book  Sea  Base. 

P«r«a  pltiiadd^iea  Unaniu.  Byalamm  NBtun,  ed.  i.  2B1,  ITSS;  Amariek. 

Ptrca  Iriturea  Linimu.  Synemit  NatuiB,  ed.  xii,  4BB,  1706;  Cuolina. 

Lutjama  Iridmt  Lu^pMi,  Histoire  N*tunlls  da  Pois»iu,  iv,  246,  1S03;  Caxotiiu. 

SvTttHU*  pAiloddpAtcu.  Jenkioi,  ISST,  SSi  BMufort. 

C*tliropriMt—  vhUaddrkicuM,  JonUn  A  EvBrnuuin.  IBM.  1201.  pi.  cid,  fie.  SOI. 


DiAQNOBis. — Form  rather  elongate,  depth  contaioed  3.33  to  3.66  timee  in  total  length; 
head  contained  2.75  timee  in  length;  maxillary  extending  to  posterior  edge  of  pupil;  tee^  in 
bands  on  jaws,  some  of  them  enlarged,  a  patch  of  teeth  on  vomer  and  on  palatines;  eye  con- 
tained 4.75  times  in  head;  preopercular  niar){iQ  serrate,  the  teeth  enlarged  on  and  below  angle; 
suboperde  and  interopercle  finely  sermte;  gill-rakera  .5  length  of  eye,  10  below  angle  of  fint 
arch;  scales  strongly  ctenoid,  those  in  lateral  series  50  to  .^5,  in  transverse  series  20;  scales  on 
opercle  of  some  size  aa  those  on  body,  in  8  or  9  rows;  scales  on  cheeks  smaller,  in  9  to  II  rows; 
dorsal  rays  x,ll,  the  spines  with  long  hair-like  processes,  third  and  fourth  spines  longest  and 
.5  length  of  head;  anal  rays  iti,7;  upper,  middle  and  lower  caudal  rays  elongated;  pectoral  long 
and  broad,  cont^ned  1.3  times  in  lengtli  of  head.  Color:  grcenijh  above,  white  below;  6  or  7 
broad  brown  bars  on  back  and  udes;  upper  port  of  head  and  snout  with  many  brownish  red 
spot«  and  lines;  upper  lip  reddish,  tip  of  lower  jaw  purple;  npinous  dorsal  translucent,  with 
white  and  dusky  streaks,  a  large  black  blotch  on  membranes  between  last  spines,  a  few  dark 
apota  on  spines;  filaments  on  dorsal  spines  scarlet;  soft  dorsal  with  bluish  white  and  reddish 
spots;  caudal  translucent,  spotted  like  soft  dorsal,  with  brownish  red  margin;  anal  white,  with 
yeUow  streak  and  terminal  black  bar;  ventrals  whitish  or  blackish;  pectorals  plain.  (Named 
after  the  dty  of  Philadelphia,  for  no  obvious  leason.) 


••*  w^.»  './!'  fa*.'"^.  I-.j*r:  Ku;  2  v_:*n.  4    '••^^f  iiix,  wk  wsn^i  za.  Hrc 
''/•^/i^  . :  htf,  '•X'.  'i'.3er-/K  .:.  '.  V^;.    Tz^t  -■■«-'— -7—  g^e  »  licns  I  5:<k. 

C !■  Ill  I/ZKXjCJWZM.  Mt^nm.     SfHart-**H. 

',■".*.    >,  n^x^ju.  EL»f>jt  tf/t«i«.  »v-.i  frv-5«T>  srsed  »^ti  5  rJigarr  cc 
^j!'/- 1  '^.■**,  ■'-•  "V-fM.  1-,  -rr't^j^.  tn.zt^-*^  Thyt;  ie^.y  £»:«•««  wc:titr  £i; 


Z47.  vin.zcTH.xnt.  rosMc^rv 


Fif.  IZA.     SuuiiiKeL-FUH.     IHpUetrum  formonim. 

lHAiitt'Min,  Itfffly  elijtiKnIi:,  depth  conuiued  3.4  timei  in  total  length;  heftd  oontaiued 
If  :t:i  tlton*  In  l4-riKtli;  itUMitli  lurnv,  maxillary  extending  to  pupil,  lower  jaw  the  longer;  eye  .2 
("IikUi  III  Imiul,  iiliiirL'rf  tlian  inout;  preopercle  with  finely  aerrate  upper  margin  and  2  pktchea 
lit  •llviTKniiL  *fiUm»;  K\\\-nkpn  M  or  16  below  angle  of  firat  arch;  scales  in  lateral  seriea  80  to 
(Ml,  III  l.riiiiaviirMi  m-rUm  Hit;  nuineroiu  nnri  of  acalM  on  cbeeka  and  operdes;  dwBal  nya  x,12, 
nil  I<fw,  tliK  litti|[i«t  .A  IhiiuJ;  anal  raya  iii,7,  aoft  raya  of  unifoim  length,  the  apinea  ahorter  and 
wiilt,  ciiiidiil  (viiiinivn.  <iil<jr:  dull,  light  brownish  above,  white  below;  7  or  8  rather  broad 
diiik  I'KiMi  jiniiilx,  It  iir  4  dnrk  liiiiKltuilinal  atripea,  8  narrow  blue  longitudinal  atripea;  head  yel- 
liiw,  with  n  iir  R  wavy  bhiii  ■lri|Hiii  ImiIow  eye;  6  narrow  blue  eroos-bara  between  eyes;  dork  spot 
III.  liiuHi  iif  i<»iiilnli  diirMil  yi'llciwiNli  Knwn  with  2  median  blue  craaa-lines  which  lonn  oodii  poa- 
iKrliii'ly;  (iniiilnl  Ilka  iloniil;  otiinr  Una  white.     (Jormotum,  handaome.) 

Till)*  liimutiriil  liltio  norranid,  which  ranges  as  far  south  as  Uruguay,  has  not 
linrntoriirn  Ixnin  rocHtrdod  north  of  Charleston,  South  Carolina.  In  the  summer 
iif  llllli'l,  4  yoiiiiK  npooimons  wore  caug:ht  in  the  laboratory  seine  in  Beaufort 
llnrhiir.  Tho  ipofitiH  is  uoually  found  on  sandy  shores,  takes  the  baited  hook 
roiullly,  raaohM  h  length  of  a  foot,  and  is  a  good  food  fiab. 
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Genus  DULES  Cuvier. 

In  this  genus  the  body  is  deep  and  compressed;  the  caudal  fin  is  square;  and 
the  branchiostegals  number  only  6.  Three  species  are  known,  1  South  American, 
1  West  Indian,  and  the  following.  (Dulea^  slave,  "  the  fish  being  under  the  lash 
of  the  long  dorsal  spine '\) 

248.  DULES  SUBUGABIUS  (Oope). 

CmUropriMtet  9ublx0ariu9  Cope,  Proceedings  Academy  of  Sdenceeof  Philadetphia,  1870.  120;  Pensacola. 

Serranua  ditptltiriM,  Jordan.  1886.  27;  Beaufort. 

SerranuM  tublioaritu,  Jenkins.  1887, 80;  Beaufort. 

DuiM  9ubliifanu9,  Jordan  A  Evermann,  1806, 1218;  Beaufort,  eto. 

Diagnosis. — ^Depth  contained  2.66  times  in  total  length;  head  long,  low,  .4  length;  mouth 
small,  maxillary  extending  to  posterior  edge  of  pupil;  teeth  small  canines,  not  well  developed; 
eye  .25  length  of  head;  preoperde  sharply  serrate;  gill-rakers  6  or  8,  short;  scales  in  lateral 
series  about  42,  in  transverse  series  23;  10  series  of  scales  on  cheeks;  no  scales  on  jaws,  preorb- 
ital,  and  front  of  head;  dorsal  rays  x,13;  anal  rays  ni,7,  second  spine  longer  and  stouter  than 
third;  caudal  truncate.  Color:  olivaceous,  tinged  with  brown,  pale  below;  scales  on  sides 
with  black  margin;  5  very  distinct  dark  cross-bars  posteriorly;  a  large  cream-colored  blotch 
on  side  anterior  to  vent;  a  black  ring  around  peduncle;  a  large  black  blotch  on  soft  dorsal; 
cheeks  yeUow;  head  brown  below;  a  net-work  of  wavy  blue  lines  on  branchiostegals,  lower  jaw, 
and  interopercle;  dorsab  mottled;  ventrals  faintly  barred;  other  fins  grayish  with  blackish 
bars.     {mMigarius,  truss-wearing,  in  allusion  to  the  light  blotch  on  each  side  near  vent.) 

This  small  fish  is  known  from  the  coasts  of  North  Carolina,  South  Carolina, 
and  Florida,  and  has  usualy  been  taken  in  deep  water.  Dr.  JenkinSi  in  1886,  took 
several  young  specimens  in  Beaufort  Harbor  in  eel-grass.  .^The  Fish-Hawk 
dredged  3  specimens  20.6  miles  from  the  sea  buoy  off  Beaufort  Inlet  in  13.5 
fathoms  on  September  12,  1902  (station  7344). 

Family  LOBOTID^.    Triple-tails. 

This  family,  which  contains  only  one  species,  a  large,  widely  distributed 
marine  fish,  is  related  to  the  sea  basses  (Serranidse).  Body  oblong,  compressed; 
dorsal  fin  continuous,  the  spinous  part  longer  than  the  soft;  anal  spines  3,  the 
soft  part  opposite  and  similar  to  the  soft  dorsal;  skull  broad  anteriorly,  the  eyes 
placed  far  forward,  the  snout  short 

Genua  LOBOTES  Cuvier.    Tripie-tailB  or  Flashers. 

Back  elevated;  caudal  peduncle  short  and  deep;  upper  profile  of  head  slightly 
concave;  mouth  of  moderate  size,  lips  thick,  upper  jaw  protractile,  lower  jaw 
projecting;  bands  of  conical  teeth  in  jaws,  a  row  of  larger  conical  teeth  in  front, 
vomer  and  palatines  toothless;  preopercle  sierrate;  air-bladder  present;  pyloric 
coeca  3;  body  and  head  covered  with  ctenoid  scales,  which  extend  on  the  fleshy 
bases  of  the  soft  dorsal  and  anal  fins;  soft  rays  of  the  dorsal  and  anal  elongated, 
extending  backward,  and  producing  with  the  rounded  caudal  a  three-lobed 
effect.     {Lobotes,  lobed.) 
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S49.  LOBOTES  SURINAICENSIS  (Blooh). 
"Stmmboftt";  Triple-tall;  nasher;  Sea  Peroh  (8.  0.):  Black  Fsroh  (S.  0.)- 


DuaNOBis. — Depth  vamble, averaging  .5  length;  head  .3  length;  maxillary  heavy,extend- 
iog  to  pupil;  eye  about  equal  to  snout  and  contuned  6  times  in  head;  acalea  in  lateral  eerie* 
about  55,  tboee  about  eye  very  fine,  tboee  on  Opercle  large;  doraal  rays  xii,15  or  xn,16,  the 
G/tb  epine  longest;  anal  rays  iii.U,  the  third  spine  longeBt;  pectorals  short,  rounded,  .5  length 
of  head;  ventrals  longer  than  pectarala.  Color:  dull  black  above,  silvery  gray  on  sides  and 
below;  fins  dusky;  sides  and  fins  sometimes  with  smsll  yellowish  blotches,  (nirinamenru, 
inhabiting  Surinam.) 


Sig.  126.    TIUFLB.TA1L;  Flabhbb.    LoboUa  nrinamtntia. 

Thifl  large,  eauly  recognized  Bpeciea,  which  inhabita  all  warm  seas,  is  found 
on  the  Atlantic  coast  of  the  United  States  as  far  north  as  Massachusetts,  but  is 
not  common  anywhere.    It  attains  a  length  of  3  feet. 

There  appear  to  be  no  published  North  Carolina  records,  and  the  speclmena 
known  to  have  been  taken  in  the  state  are  few.  One  25  inches  long,  now  in  the 
State  Museum  at  Raleigh,  was  collected  in  Carteret  County  in  1892  by  Mr.  H.  H. 
Brimley,  who  reports  that  the  species  is  called  "steamboat"  by  the  fishermen  of 
Wilmington.  Another  specimen,  23  inches  long,  now  in  the  laboratory,  was  taken 
in  Beaufort  Harbor  in  September,  1903.  Mr.  S.  G.  Worth  states  that  he 
had  an  11-pound  fish  from  Beaufort  several  years  ago  which  waa  served  on  hia 
table;  the  meat  was  firm,  white,  and  flaky  like  that  of  a  sheepshead,  and  was  well- 
flavored. 

A  laboratory  specimen  3.5  inches  long  taken  in  Beaufort  Harbor  in  the 
summer  of  1902  has  a  broad  white  mar^n  on  the  caudal  fin  and  -white  pectorals. 
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Family  PRIACANTHlDiE.    The  Catalufas. 

A  sharply  defined  family  of  tropical,  carnivorous  fishes,  with  compressed, 
oblong  or  ovate  body;  deep  head;  large,  obUque  mouth,  having  minute  teeth  on 
jaws,  vomer,  and  palatines;  protractile  premaxillaries,  broad  maxillary  without 
supplemental  bone;  large  eye,  with  diameter  nearly  .5  length  of  head;  post- 
orbital  part  of  head  much  shortened,  opercle  with  2  or  3  pointed  flaps;  preopercle 
serrate;  gills  4,  gill-rakers  long,  gill-membranes  separate,  and  not  joined  to 
isthmus;  pseudobranchise  very  well  developed;  entire  body,  head,  snout,  and 
maxillary  covered  with  small  rough  scales;  lateral  line  present,  continuous;  air- 
bladder  large;  pyloric  cceca  few;  dorsal  fin  continuous,  with  10  spines  and  9  to  15 
soft  rays;  anal  fin  with  3  spines  and  9  to  15  soft  rays;  pectorals  rather  small; 
ventrals  large,  thoracic,  inserted  anterior  to  pectorals  and  joined  to  abdomen  by 
a  membrane.  Two  genera,  both  represented  in  American  waters  but  only  1  in 
North  Carolina,  although  the  other  (Priacanthus)  may  be  looked  for,  as  1  species 
has  been  taken  as  a  straggler  as  far  north  as  Massachusetts  and  Rhode  Island. 

Genus  PSEUDOPRIACANTHUS  Bleeker.    Big-eyas. 

Small  deep-water  fishes  with  very  deep  body;  very  rough  scales;  strongly 
arched  lateral  line;  2  small  spines  at  angle  of  preopercle;  dorsal  and  anal  fins  with 
strong  rough  spines.     (Pseudopriacanthus,  false  Priacanthus.) 

260.  PSEUD OPRIA0ANTHU8  ALTUS  (Gill). 

Short  Big-eye. 

Priaeanthut  aUui  Gill.  ProoeedincB  Academy  of  Natural  Sdenoes.  Philadelphia,  1862,  132;  Namganeett  Bay, 

R.  I. 
PaeudopriaeaTUhuM  attut^  Jordan  A  Evermann,  1896, 1239,  pi.  czor,  fig.  512. 

Diagnosis. — ^Depth  about  .5  length,  least  depth  of  caudal  peduncle  .25  depth  of  body; 
head  very  short,  less  than  .3  length;  mouth  nearly  vertical,  the  broad  maxillary  extending  to 
middle  of  pupil;  eye  very  large,  .5  length  of  head  and  more  than  twice  length  of  snout;  scales 
ctenoid,  number  in  lateral  series  42;  dorsal  fin  high,  the  rays  x,ll,  the  longest  spine  .66  length  of 
head;  anal  rays  iii,ll,  the  longest  spine  (third)  .5  head;  caudal  margin  square;  pectorab  .6 
head;  ventrals  as  long  as  head  and  extending  to  first  anal  sinne.  Color:  lustrous  crimson, 
the  back  dark;  fins  black-edged  except  pectorals.     (aUua,  high.) 

The  short  big-eye  is  a  beautiful  West  Indian  species  which  sometimes  strays 
northward  and  is  occasionally  taken  in  considerable  numbers  as  far  as  southern 
Massachusetts.  The  largest  recorded  specimen,  11  inches  long,  was  taken  at 
Charleston,  S.  C.  The  only  North  CaroUna  example  thus  far  known  was  .6  inch 
long  and  was  obtained  by  the  steamer  Fish-Hawk  off  Beaufort  on  August  14, 
1902. 

Family  LUTIANID^E.    The  Snappers. 

The  snappers  constitute  a  very  numerous  family  of  warm-water  shore  fishes, 
nearly  all  of  them  being  food  fishes  and  some  of  great  economic  importance  in  the 
United  States  and  other  countries.  Form  mostly  oblong,  compressed;  head 
large,  with  conspicuous  crests  on  skull;  mouth  usually  large,  terminal,  low,  well 
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supplied  with  teeth  on  jaws  and  usually  on  vomer  and  palatines;  premaxillaries 
moderately  protractile;  maxillaries  long,  slipping  under  a  sheath  formed  by  the^ 
preorbital;  supplemental  bone  absent;  opercles  without  spines,  preopercles 
serrate  or  entire;  gill-arches  4;  gill-rakers  short,  moderate,  or  long;  gill-membranes 
separate  and  not  joined  to  isthmus;  pseudobranchise  conspicuous;  air-bladder 
present;  intestines  short;  pyloric  cceca  few;  lateral  line  present;  scales  ctenoid, 
of  moderate  size,  adherent,  and  completely  covering  body  and  usually  sides 
of  head;  dorsal  fin  single  or  double,  with  10  or  12  rather  strong  spines;  anal 
similar  to  posterior  dorsal,  with  3  spines;  caudal  concave  or  forked,  pectorals 
long  and  pointed;  ventrals  thoracic,  the  rays  i,5,  with  modified  scales  at  base. 
Of  the  15  American  genera  only  one,  Lutianus  (or  Neoma*nis)  is  represented 
in  the  state,  although  several  others,  which  occur  on  the  coast  of  South 
Carolina  and  Florida,  may  be  looked  for. 

Genua  LUTIAinJS  Bloch.    Snappers. 

A  numerous  genus  of  cosmopolitan  distribution,  characterized  by  an  oblong, 
compressed  body  with  moderately  elevated  back;  a  long,  pointed  head;  a  large 
mouth,  well  supplied  with  bands  of  villiform  teeth  in  jaws,  2  to  4  canine  teeth  in 
front  of  upper  jaw,  and  bands  or  patches  of  teeth  on  vomer,  palatines,  and  tongue 
(in  adult);  preopercle  finely  serrate;  gill-rakers  few  and  moderately  long;  scales 
deficient  on  top  of  head  except  for  an  oblique  band  on  nape;  lateral  line  concur- 
rent with  dorsal  outline;  dorsal  fin  single,  the  §pines  10  or  11;  anal  rays  7  to  9. 
Upwards  of  20  American  species,  of  which  4  have  thus  far  been  detected  in  North 

Carolina. 

Key  to  North  Carolina  snappers,* 


i.  No  black  spot  on  side,  young  with  dark  cross  bands;  anal  fin  rounded,  its  middle  rays  I 
than  .5  length  of  head;  caudal  with  concave  margin. 

a.  Depth  contained  2.75  to  3  times  in  length;  mouth  large,  maxillary  .4  length  of  head; 

scales  in  lateral  series  about  50;  7  oblique  series  of  scales  between  dorsal  ana  lateral  line; 
pectoral  short,  less  than  .66  length  of  head;  soft  dorsal,  anal,  and  caudal  blackish. 

ffriieua. 

aa.  Depth  contained  2.5  times  in  length;  mouth  smaller,  maxillary  .33  length  of  head; 

scales  in  lateral  series  about  43;  5  or  6  oblique  series  of  scales  between  dorau  and  lateral 

line;  pectorab  longer,  more  than  .66  length  of  head;  soft  dorsal,  anal,  and  caudal  orange 

or  yellow ^ ,apodu8, 

u.  A  black  blotch  on  side,  either  permanent  or  erowing  fainter  with  age,  young  without  dark 
cross  bands;  anal  fin  angulated,  the  midcQe  rays  much  more  than  .5  length  of  head; 
caudal  fin  forked. 

b.  T lingual  teeth  weU  developed,  in  a  broad  patch;  color  nearly  uniform  rose  red. 

blaekfordu 

bb.  Lingual  teeth  few,  in  a  narrow  patch;  color  greenish  above,  with  dark  cross  bands, 

numerous  oblique  streaks,  and  a  persistent  black  spot  on  side analis, 

(LtUianiis,  a  latinization  of  a  Malayan  name  for  one  of  the  snappers.) 

251.  LUTIANUS  ORISEUS  (LinnsBUs). 
Gray  Snapi>er;  Mangrove  Snapper. 

Labnu  gru€u§  linzueus,  Syitema  Natune.  ed.  z,  283.  1758. 
NwrnamU  gritmut  Jordan  A  Evermann,  1808, 1265. 

•  *  The  key  U  based  on  adult  eharaeten 
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Diagnosis. — ^Body  rather  elongate,  depth  contained  about  3  times  in  length;  length  of 
head  somewhat  greater  than  depth;  maxilkuy  extending  as  far  as  pupil;  snout  pointed,  con- 
tained 3  times  in  length  of  head;  eye  small,  a  little  more  than  .2  length  of  head;  gill-rakers  short 
and  thick,  about  8  on  lower  arm  of  first  arch;  scales  large,  about  50  in  lateral  series,  7+ 12  in 
•transverse  series,  7  rows  on  cheek,  7  rows  on  operde,  and  3  rows  on  temporal  region;  dorsal 
rays  x,14,  the  fourth  spine  largest;  anal  rays  iii,8;  caudal  slightly  concave;  pectorals  short, 
contained  about  1.6  times  in  head;  ventrals  shorter  than  pectorab.  Color:  dark  green  above, 
coppery  red  below,  with  dark  lengthwise  streaks  corresponding  with  rows  o(  scales;  spinous 
dorsal  blackish  with  red  edge;  soft  dorsal  dusky,  with  white  edge  anteriorly;  anal  reddish, 
with  white  margin:  caudal  reddish  black;  pectorab  and  ventrals  pale      (griseus,  gray.) 

The  gray  snapper  is  abundant  in  Florida  and  the  West  Indies,  often  being 
seen  on  sandy  shores  and  on  the  edges  of  mangrove  swamps;  it  also  ascends 
fresh-water  streams.  Stragglers,  usually  young,  have  been  found  in  Chesa- 
peake Bay,  on  the  New  Jersey  coast,  at  Woods  Hole,  Mass.,  and  at  other  points 
on  the  Atlantic  seaboard.  Four  small  examples  were  seined  at  Beaufort  in  the 
summer  of  1902.  The  species  reaches  a  weight  of  15  to  18  pounds,  but  averages 
less  than  6  pounds;  and  is  a  food  fish  of  considerable  value  in  Florida. 

262.  LUnANUS  APODUS  (Walbaum). 
Schoolmaster. 

Perea  apoda  Walbaum,  Artedi  Genera  PiMium,  351, 1702. 

NeomemiB  apoduB,  Joidan  d  Evenxuum,  1808, 1268,  pL  ozovii,  fig.  515. 

Diagnosis. — ^Body  rather  deep,  the  depth  .4  length;  length  of  head  equal  to  depth;  max- 
illary extending  to  front  of  orbit;  4  canine  teeth  in  front  of  upper  jaw;  snout  very  long  and 
pointed,  more  than  .3  length  of  head;  gill-rakers  short  and  thick,  about  9  on  long  arm  of  first 
arch;  scales  rather  large,  42  to  45  in  lateral  series,  6+ 13  in  transverse  series,  7  rows  on  cheeks 
and  7  on  operdes;  dorsal  rays  x,14;  anal  rays  ni,8;  caudal  slightly  forked;  pectorals  .75  length 
of  head;  ventrals  .5  lengths  of  head.  Color:  dark  greenish  above,  orange  on  sides  and  below, 
with  8  of  9  narrow  pale  bluish  vertical  bars;  head  greenish  above,  bright  orange  on  sides;  all 
fins  orange,  the  dorsal  with  blue  spots;  young  with  a  distinct  blue  stripe  below  eye;  usually 
lacking  in  adult,  (apodiu.  without  feet,  the  species  having  been  based  on  a  drawing  in  which 
the  pectoral  fins  were  omitted.) 

This  snapper,  whose  regular  range  is  from  Florida  to  Brazil,  occasionally 
strays  to  the  northeast  coast,  young  examples  having  been  taken  at  Woods  Hole, 
Mass.,  by  the  writer.  In  the  summer  of  1902  one  small  specimen  was  seined  in 
Beaufort  Harbor,  and  on  September  25,  1905,  another  2  inches  long  was  taken 
at  the  wharf  on  Fivers  Island,  Beaufort,  these  being  the  only  North  Carolina 
records.  The  maximum  weight  of  this  species  is  7  or  8  pounds  and  the  average 
2  or  3  pounds. 

258.  LUTIANUS  BLAOKFORDI  Goode  &  Bean. 

"Red  Snapx>er". 

■ 

LtOfanut  Uaekfordi  Goode  A  B«an,  Prooeedincs  U.  S.  National  Museum,  1876, 170;  Penaacola,  Fla. 
fBodiamu  aya  Bloch,  lehthyolosie,  227,  1700;  Braiil. 
ffeonutnia  aya,  Jordan  A  Evermann,  1898, 1264,  pi.  cxcvii,  fig.  516. 

Diagnosis. — ^Body  rather  deep,  depth  contained  2.6  times  in  length,  back  elevated;  head 
large,  its  length  equal  to  body  depth,  saperior  profile  straight  from  snout  to  nape;  mouth  large, 
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maxilUiy  aot  extending  bejrond  front  of  orbit;  a  broad  patch  of  teeth  on  tongue,  in  addition 
to  the  usual  teeth  in  jawe;  snout  contained  2.8  times  in  head;  eye  lees  than  .2  length  of  head; 
giU-rakera  .5  diameter  of  eye,  8  on  lower  ann  of  first  arch;  scales  in  lateral  series  60.  in  trans- 
verae  series  8+lS,  6  rows  on  cheek,  7  on  opercle;  dorsal  rays  x,14,  the  fourth  and  fifth  spines 
Icmgest;  anal  rays  itt,9,  the  middle  rays  very  long;  caudal  sligbtly  forked;  pectorals  pointed, 
.8  length  of  bead,  extending  to  or  beyond  front  of  anal  fin;  vcntrala  .5  to  .6  length  ot  head. 
Color;  rich  rose  red  paler  below  a  black  spot  disappearing  with  age,  above  lateral  line  under 
anterior  raya  of  soft  dorsal  fins  mostly  bnck  red  (Named  for  the  late  Eugene  G.  Blackford, 
of  New  York  City  ) 


Fig.  127.    Rbd  Bnappxr.    Lutianiit  bladcfordi. 

This  important  food  fiah  of  the  Gulf  of  Mexico  and  the  West  Indies  has 
occasionally  been  found  as  far  north  as  Woods  Hole,  in  southern  Massachusetts. 
The  fish  caught  for  market  are  from  1  to  3  feet  long,  and  several  milUon.pounds 
are  taken  annually  with  lines  in  the  Gulf  of  Mexico  and  sent  all  over  the  United 
States.  The  Fish-Hawk  took  several  specimens  of  this  species  while  line-fishing 
on  the  black-fish  grounds  off  Beaufort  in  September,  1902,  and  at  least  5  young 
examples  were  seined  on  the  beach  at  Cape  Lookout  and  in  Beaufort  Harbor  in 
the  summers  of  1902  and  1903.  The  species,  however,  will  probably  not  be 
found  in  suflScient  numbers  on  the  grounds  lying  off  North  Carolina  to  make  it  a 
product  of  any  economic  value,  although  in  the  extensive  seine  fisheries  formerly 
conducted  in  the  ocean  at  Cape  Lookout  examples  were  sometimes  caught.  The 
State  Museum  at  Raleigh  contains  a  specimen  from  Cape  Lookout  presented  by 
Mr.  George  N.  Ives.  The  species  becomes  more  common  toward  the  southern 
part  of  the  coast,  and  is  said  to  be  taken  in  considerable  numbers  on  the  "snapper 
banks  "  lying  off  Cape  Pear. 


254.  LUTIANUS  ANALIS  (Ouvler  &  Valenciennes). 
Uutton-flsb. 

(S2.  ISZB:  San  Dominco. 
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DudNOeia. — Depth  of  body  .37  length,  ba«k  Bomewhat  elevated;  length  of  bead  equal 
to  depth;  a  small  narrow  patch  of  teeth  on  middle  of  tongue,  usual  teeth  in  jaws;  maxillary  not 
extending  to  front  of  eye;  snout  long  and  pointed,  contained  2.6  in  head;  eye  small,  contained 
3  times  in  snout  and  6  times  in  length  of  head;  interorbital  space  equal  to  diameter  of  eye; 
gill-raken  .5  length  of  eye,  8  on  long  arm  of  fint  arch;  scales  in  lateral  series  about  67,  in  trans- 
verse series  10+17.  7  rows  on  cheeks  and  about  9  on  opercles;  dorsal  fin  low,  the  rays  x,14, 
fourth  spine  longest,  ninth  and  tenth  soft  rays  longest;  anal  fin  angulated,  the  rays  ni,8;  caudal 
broad,  forked;  pectorola  extending  about  to  anal  Color:  above  lateral  line  dark  green  with 
oblique  lines  of  blue  spota;  sides  bluish;  belly  white  tinged  with  red;  back  and  sides  with  6  to 
8  dark  narrow  vertical  stripes  wider  than  spaces  between  them;  head  bronze  green,  darker 
above  a  pearly  streak  under  eye  from  snout  to  gill-openmg  a  blue  streak  from  eye  to  nostrils; 
iris  bnght  red  a  small  persistent  lateral  blotch  immediately  above  lateral  hne  under  first 
dorsal  soft  rays  anal  caudal  pect«rak  and  ventrals  bnck  red  the  caudal  with  a  narrow 
black  margm  dorsal  yellowish  with  mldish  jnarkmgB  {analie  relatmg  to  anal  fin,  which 
has  long  rays  ) 


*^. 


Fig.  128.    HuTTON-nsB. 


This  snapper  b  common  from  the  east  coast  of  Florida  to  Brazil,  and  is  a  food 
fish  of  some  importance,  reaching  a  weight  of  25  pounds.  Stragglers  have  been 
found  at  Woods  Hole,  Mass.,  and  may  be  looked  for  at  all  intervening  points.  It 
has  been  taken  on  the  North  Carolina  coast  at  Beaufort,  where  10  small  specimens 
were  seined  at  Bird  Shoal  and  Uncle  Israel  Island  in  the  summer  of  1902. 

Family  H^MULID^.     The  Grunts. 

A  numerous  family  of  small  or  moderate-sized  carnivorous  fishes  inhabiting 
temperate  and  tropical  shores,  important  as  food  in  Florida,  West  Indies,  and 
elsewhere.  They  are  related  to  the  snappers  on  one  hand  and  the  porgies  on  the 
other.  Body  outline  varying  from  oblong  to  ovate;  bead  large,  the  skull  with 
conspicuous  crests;  mouth  variable,  terminal,  low,  horizontal;  premaxillaries 
protractile;  maxillary  slipping  under  margin  of  preorbital,  no  supplemental  bone; 
jaw  teeth  pointed,  none  canine,  no  teeth  on  tongue,  vomer,  or  palatines;  opercle 
destitute  of  spines,  preopercle  entire  or  serrate;  gill-arches  4;  gill-membranes  not 
united,  free  from  isthmus;  gill-rakers  in  moderate  number;  branchiostegals  6  or 
7;  body  covered  with  adherent  ctenoid  or  cycloid  scales;  sides  of  head  scaly; 
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lateral  line  continuous,  concurrent  witli  dorsal  outline;  air-bladder  present; 
pyloric  coeca  few;  intestinal  canal  short;  dorsal  fin  usually  continuous,  sometimes 
divided  into  2  separate  parts,  the  spines  10  to  12;  anal  similar  to  soft  dorsal,  the 
spines  3;  caudal  margin  more  or  less  concave;  pectorals  well  developed;  ventrals 
thoracic,  the  rays  i,5,  a  scaly  appendage  at  base.  All  the  species  make  a  grunt- 
ing noise  by  means  of  the  air-bladder,  whence  the  names  grunt,  pig-fish,  and 
hog-fish,  by  which  these  fish  are  commonly  known.  There  are  about  15  Amer- 
ican genera,  of  which  3  are  represented  on  the  North  Carolina  coast  by  a  single 
representative  each. 

Key  to  the  North  Carolina  genera  of  grunts. 

i.  Anal  fin  long>  the  rays  iii,10  to  in,  13;  mouth  small,  its  inside  not  scarlet;  vertical  soft  fins 

either  naked  or  scaled  only  at  base •. Obthopristis. 

it.  Anal  fin  shorter,  the  rays  in,7  or  iii,8;  mouth  large,  its  inside  scarlet;  vertical  soft  fins 
densely  scaled  from  base  to  margin, 
a.  Dorsal  spines  12;  10  to  14  gm-rakers  on  lower  limb  of  first  arch;  second  anal  spine 

much  longer  thsm  third HjEmulon. 

aa.  Dorsal  spines  13;  12  to  18  gill-rakers  on  lower  limb  of  first  arch;  second  anal  spine 
scarcely  longer  than  third. Bathybtoma. 

Genus  ORTHOPRISTIS  Girard.    Pig-fishes. 

Rather  small  fishes  with  oblong,  compressed  body,  elevated  back,  com- 
pressed head,  small  mouth,  teeth  in  bands  in  jaws,  rather  small  scales,  single 
dorsal  fin  with  a  slight  notch,  12  or  13  slender  dorsal  spines,  15  or  16  short  soft 
rays,  rather  long  anal  fin  with  3  small  spines  and  10  to  13  soft  rays,  and  naked 
or  partly  scaled  vertical  fins.  About  half  a  dozen  known  species  from  Atlantic 
and  Pacific  Coasts  of  America.  (PrthopriatiSf  straight  saw,  in  allusion  to  the 
evenly  serrated  preopercle.) 

255.  ORTHOPRISTIS  OHRYSOPTERUS   (Linnssus). 
"Pig-fish'^  "Hog-fish";  Sailor's  Choice  (S.O.). 

Perca  chryaoptera  LinxueuB,  Systema  Naturs,  ed.  xii,  485, 1766;  Charleston. 

OrtKapriatiM  ftUvomacukUut,  Yarrow,  1877.  211;  Beaufort.     Jordan  A  Gilbert,  1879,  379;  Beaufort. 

Orthopriatia  chryaopterua,  Jordan,  1886.  27;  Beaufort.     Jenkins,  1887,  90;  Beaufort.     Jordan  A  Evennann. 

1898.  1338,  pi.  OCX,  fig.  541.     Wilson,  1900,  355;  Beaufort.     Linton,  1905,  376;  Beaufort. 
Pomadaaya  ftdvamacukUua,  Goode.  1884,  398;  Beaufort.     Earll,  1887,  493;  banks  off  Wumington. 

Diagnosis. — Form  ovate,  compressed,  the  back  strongly  arched,  depth  4  length;  head 
contained  3  times  in  length;  mouth  small,  low,  with  a  narrow  band  of  slender  te«*th  in  e^ich 
jaw;  maxillary  short,  a  little  more  than  half  length  of  head;  vertical  limb  of  preopercle  straight 
and  nearly  entire:  gill-rakers  short,  7  + 12  on  first  arch;  scales  in  lateral  series  60,  in  transverse 
series  10  +  20,  those  above  lateral  line  in  oblique  rows,  those  below  in  horizontal  rows;  top  of 
head,  opercles,  and  cheeks  scaled;  snout  and  jaws  naked;  a  scaly  sheath  at  base  of  dorsal  and 
anal  spines;  dorsal  fin  continuous,  with  scarcely  any  notch  separating  the  two  parts,  the  rays 
xii,16  or  XIII,  16,  longest  spines  (third  and  fourth)  .4  length  of  head,  lone^est  rays  shorter  than 
longest  spines;  anal  rays  iii,12  or  iii,13,  the  length  of  rays  similar  to  those  in  soft  dorsal;  caudal 
forked,  uoper  lobe  longer;  pectorals  pointed,  .8  lens^th  of  head;  ventrals  .66  length  of  head. 
Color:  dull  light  blue,  becoming  silvery  below;  edges  of  scales  orange-brown,  this  color  forming 
narrow  stripes  which  are  oblique  above  lateral  line  and  horizontal  below;  snout  and  part  of 
upper  lip  sky-blue;  various  bronze  spots  on  snout  and  side  of  head;  inside  of  mouth  pale;  dorsal 
clear,  with  bronze  spots;  anal  whitish,  with  bronze  base  and  dusky  edge;  caudal  yellow,  with 
dusky  margin;  other  fins  yellow;  peritoneum  black,     (dirysopterus  golden-finned.) 


(.  C.  GEOLOQICAL  AND  ECONOMIC  SURVEY 
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From  Chesapeake  Bay  to  Mexico  this  species  is  more  or  less  abundant  on 
sandy  shores;  the  young  are  found  in  numbers  aa  far  north  as  New  York. 

The  "pig-fish"  or  "hog-fish"  is  one  of  the  commonest  food  fishes  of  the 
North  Carolina  coast,  occurring  in  all  the  sounds  and  salt-water  estuaries,  and 
also  on  the  outlying  banks.  At  Beaufort  it  b  abundant,  and  is  present  through- 
out the  year.  The  spawning  season  is  May  and  June.  While  the  fish  reaches  a 
length  of  15  inches,  those  caught  in  North  Carolina  do  not  average  more  than  8  or 
10  inches. 

The  stomachs  of  42  adult  hog-fish  examined  by  Dr.  Coker  between  June  15 
and  July  19,  1904,  contained  for  the  most  part  annelids  of  various  kinds  (Axio- 
thea,  Diopatra,  Cerebratulus,  and  mutilated  parts  resembling  Rhyncobolus  and 
Arenicola;  also  pectinarian  sand-tubes).  Solenomya  shells  were  very  commonly 
present,  and  in  one  case  a  part  of  the  body  of  the  mollusk.  Amphipods  of 
3  species  were  also  often  found  to  constitute  an  article  of  diet.     The  forms 


vs^ 


Fig.  129.     Pio-pibh;  Hog-fibh.     Orthopnstit  (Arysoplerut. 

found  only  2  or  3  times  were  (Gebia  large  and  small),  parts  of  young  common 
blue  crabs,  and  fragments  of  ophiurans.  In  single  fishes  there  were  nematode 
worms,  small  ascidians,  eggs  and  young  of  the  horse-shoe  crab,  abdomen  of  her- 
mit crab,  an  isopod,  and  fragments  of  grass.  The  stomachs  of  six  hog-fish  2  to  4 
inches  long  seined  at  Town  Marsh  were  full  of  small  shrimps. 

The  "hog-fish"  is  one  of  the  leading  food  fishes  of  the  state,  and  is  caught 
for  market  with  hand-lines  and  seines,  the  most  extensive  fishing  being  carried  on 
in  the  Beaufort  region,  in  Pamlico  Sound  in  Hyde  County,  and  on  the  coast  of 
New  Hanover  County.  At  Beaufort  it  is  one  of  the  most  important  fishes,  find- 
ing a  ready  market  in  North  Carolina  and  at  Norfolk,  Petersburg,  and  other 
points.  The  entire  catch  for  sale  is  now  disposed  of  fresh,  but  at  one  time  the 
fish  were  mostly  salted  and  sold  in  Baltimore.  Many  are  still  salted  in  fall  for 
local  consumption.    The  fish  is  considered  of  much  finer  quality  in  fall — in 
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October  and  later — than  earlier;  and  a  striking  difference  in  quality  is  said  to  be 
noticed  in  fish  from  different  localities — the  Bogue  Sound  fish  being  distinctly 
superior  to  those  from  Barker  Island  in  Cove  Sound,  and  those  from  Neuse  River 
still  better.  The  hog-fish  catch  of  North  Carolina  in  1902  was  191,670  pounds, 
for  which  the  fishermen  received  $6,677,  an  average  of  3.4  p«nts  per  pound;  in 
1890  it  amounted  to  256,520  pounds,  worth  $7,971,  an  average  of  3.1  cents  per 
pound.  The  largest  catch  is  made  in  New  Hanover  County. 
Genus  "ESMXJLOS  Cuvier.  Gnmta. 
Small  American  shore  fishes,  some  of  them  highly  colored;  some  very 
important  as  food  fishes  in  southern  Florida,  Body  oblong,  compressed,  back 
more  or  less  elevated,  mouth  large;  maxillary  long  and  extending  to  below  eye; 
lower  jaw  included;  preopercle  finely  serrate;  rows  of  scales  not  parallel  with 
lateral  line;  junction  of  spinous  and  soft  parts  of  dorsal  fin  marked  by  a  notch; 
dorsal  spines  11  or  12;  second  anal  spine  very  large;  caudal  forked;  caudal 
fin  and  soft  parts  of  dorsal  and  anal  fins  densely  scaled  from  base  to  tip;  lips 
and  inside  of  mouth  bright  red.  About  12  species,  of  which  only  1  ranges 
northward  to  the  North  Carolina  coast.     (Hamvlon,  bloody  gum.) 

2Se.  HiEMTJLON  FLUMIEBI  (Laodp&d«). 
"Snapper";  "Grunt";  Black  Grunt  (S.  0.). 

Ltbna  vlumitn  I^cfptde.  Hiitoira  Natunlla  d«  Pounoiu,  ui.  480,  pL  3.  6».  2. 1802;  Muliiiiqiw. 

Hamuion  arcaalum,  Ysrrow,  18T7.  211:  BnuCort  (ideatificBlion  doubUul). 

Diabatit  farmMut,  Eull.  1SB7.  493;  black-Gsh  buki  off  WUmizisUtD. 

Aomulvn  fltimitri,  Jordui  A  EvennuiD,  1898.  1305.  pi,  ccv,  6a.  E>32:  Cape  Hattcru  to  Rio  Janmro. 


Fig.  130.    Orunt.    Hamvion  pli 


DuoNosiB. — Body  somewhat  elongate,  elevated  at  ahouldera,  deptb  about  A  length; 
lieadlarge,aboutequfll  to  depth,  upper  profile  sliKhtly  concave;  mouth  large,  maxillary  extend- 
ing as  far  aa  pupil,  .5  length  of  head;  teeth  strong,  in  rather  broad  bands;  snout  long,  about  2.5 
tunea  diameter  of  eye;  eye  small,  .16  to  20  length  of  head;  gill-rakers  short,  about  12+15  on 
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first  arch;  scales  in  lateral  series  50,  in  transverse  series  8  +  17,  those  above  lateral  line  larger 
and  in  irregular  and  oblique  rows;  those  below  in  oblique  rows;  dorsal  rays  xii,16,  the  spinous 
part  much  higher  than  soft,  the  longest  spine  (third  or  fourth)  equal  to  snout;  anal  rays  iii,8, 
the  second  spine  twice  diameter  of  eye,  the  soft  rays  longer  than  those  in  soft  dorsal;  caudal 
rather  deeply  forked;  pectorals  pointed,  .66  length  of  head;  ventrals  .6  head.  Color:  bluish 
gray,  bases  of  scales  with  greenish  bronze  spots  forming  oblique  lines;  head  golden,  with  num- 
erous sharply  defined  narrow  sky-blue  stripes  mostly  horizontal,  3  or  4  of  the  stripes  extending 
to  anterior  part  of  back;  inside  of  mouth  bright  orange;  fins  all  grayish,  spinous  part  of  dorsal 
with  yellow  margin;  anal  tinged  with  yellow,  ventrals  with  blue  luster.  (Named  for  Father 
Plumier,  who  more  than  200  years  ago  sent  drawings  of  Martinique  fishes  to  Europe.) 

This  grunt  is  found  from  North  Carolina  to  Brazil,  and  is  abundant  on  the 
lower  part  of  the  South  Atlantic  coast.  At  Key  West  it  is  more  abundant  than 
all  other  grunts  combined,  and  it  is  also  quite  common  on  the  coast  of  South 
Carolina.  The  largest  fish  are  18  inches  long,  but  the  average  is  under  1  foot. 
This  species  doubtless  occurs  regularly  on  the  various  banks  lying  off  the  North 
Carolina  coast,  and  Mr.  Earll  noted  the  species  as  one  of  those  caught  in  the 
summer  line-fishing  off  Wilmington.  Yarrow  said  of  this  fish  at  Beaufort: 
"  Very  abundant  in  early  spring  and  summer,  generally  found  in  marshy  creeks 
inside  of  inlet;  size  4  to  8  inches."  There  is  considerable  doubt,  however,  as 
to  the  species  Yarrow  had  in  mind,  and  Jordan  &  Gilbert  believed  that  his 
remarks  referred  to  the  pig-fish  (Orthopristis). 

Mr.  W.  H.  Yopp,  of  Wilmington,  in  November,  1906,  forwarded  to  the 
writer  2  grunts  of  this  species  that  had  recently  been  caught  on  the  "snapper 
banks"  off  Cape  Fear;  the  specimens  were  11.5  and  12.5  inches  long.  The  fish 
is  known  as  "  snapper' '  in  the  Wilmington  market  and  among  the  local  fishermen, 
and  is  caught  in  considerable  quantities  from  May  to  October.  The  market  fish 
weigh  from  half  a  pound  to  1.5  pounds,  and  bring  the  fishermen  about  2.5 
cents  a  pound. 

Genus  BATHYSTOHA  Scudder.    Tom-tates. 

Similar  to  HsemUlon  and  perhaps  scarcely  separable  therefrom,  but  with  the 
dorsal  spines  definitely  13.  Body  rather  elongate,  back  very  little  elevated, 
mouth  large  and  low,  eye  large,  gill-rakers  on  first  arch  rather  numerous  (12  to 
18  on  lower  limb),  preopercle  not  serrate,  inside  of  mouth  red.  Three  known 
species,  with  center  of  abundance  in  the  West  Indies,  one  found  as  far  north  as 
Cape  Hatter  as.     (Bathystoma,  low  mouth.) 

257.  BATHYSTOMA  RIMATOR  (Jordan  &  Swain). 
"Grunt";  Tom-tate;  Red-mouthed  Grunt. 

Hmmulon  rinuUor  Jord&n  A  Swain,  Prooeedincs  U.  S.  National  MuBeum,  1884,  308;  Charleaton,  Key  West, 
and  Pensacola.  Jordan  A  Fesler,  Review  of  the  Sparoid  Fishes  of  America  and  Europe,  477,  t893; 
refers  to  specimens  from  North  Carolina. 

Z>ta6a«itc^«opl0nM,  Earll,  1887,493;  black-fish  banks  off  Wilmington. 

Bathystoma  rinuUor,  Jordan  ic  Evermann,  1898. 1308,  pi.  ccvi.  fig.  534. 

Diagnosis. — Form  moderately  elongate,  back  slightly  elevated,  depth  about  one-third 
length;  head  about  equal  to  depth;  mouth  large,  maxillary  extending  to  middle  of  ejre,  .5  length 
of  head;  teeth  in  bands,  rather  weak;  snout  somewhat  more  than  .33  length  of  head;  eye  large , 
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.25  length  of  head;  vertical  limb  of  preopercle  straight,  entire;  giU-rakera  short,  about  11  -t- 16 
OD  first  arch;  scales  in  lateral  series  about  50,  in  transverse  series  7  +  13;  scales  above  lateral 
line  in  oblique  rows,  those  below  in  horizontal  series;  top  of  head,  opercles,  aDd  cheeks  scaly; 
dorsal  fin  notched,  tlie  rays  xiii,14,  the  longest  spine  (fourth)  .5  length  of  head;  .inal  rays  iii,8. 
the  second  spine  but  slightly  longer  than  third  and  contained  2.6  times  in  head;  caudal  widely 
forked,  upper  liAie  longer;  depth  of  caudal  peduncle  less  than  length  of  snout;  pectorals  .66 
length  of  head;  ventrals  .8  length  of  pectorals.  Color:  generally  silvery,  back  bluish;  scales 
with  yellow  edges,  these  spots  forming  longitudinal  lines  c4>lique  above,  horizontal  below;  a 
narrow  yellow  stripe  from  a  point  over  eye  to  posterior  base  of  dorsal  fin;  another  broader 
yellow  stripe  from  snout  to  base  of  caudal;  a  round  black  spot  at  base  of  caudal;  head  yellowish 
above;  mouth  red  inside;  fins  colorless  or  slightly  yellow;  young  with  a  number  of  bronte  l(mgi- 
tiidiaa!  stripes  on  sides  and  head,  the  caudal  spot  more  distinct,     (rtmaior,  an  inquirer.) 


Fig.  131.     Grunt;  Tom-tate.     Bathyitoma 


The  toni-tftte  or  red-mouth  grunt,  which  reaches  a  length  of  1  foot,  is 
abundant  at  Charleston,  South  CaroUna,  and  ranges  thence  through  the  West 
Indies.  It  will  doubtless  prove  to  be  common  on  the  southern  part  of  the  North 
Carolina  coast,  but  as  yet  there  are  few  definite  records  of  its  occurrence  in  this 
state.  A  specimen  said  to  have  come  from  North  Carolina  was  obtained  by 
Dr.  S.  E.  Meek  in  the  New  York  market  (Jordan  &  Fesler,  I.e.)  some  years  ago. 
Mr.  Earll,  in  his  report  on  the  North  Carolina  fisheries  in  IS80,  notes  that  in  the 
summer  line-fishing  on  the  "black-fish"  banks  off  Wilmington, grunts  of  this 
species  are  caught;  and  the  State  Museum  at  Kaleigh  contains  an  example  1 
foot  long  obtained  at  Wilmington  in  1884  by  Mr.  H.  H.  Brimley.  One  specimen 
was  collected  for  the  Beaufort  laboratory  at  Bird  Shoal  in  the  summer  of  1902, 
and  in  June,  1904,  Mr.  Barton  A.  Bean,  of  the  National  Museum,  found  the 
young  very  common  in  the  harbor.  On  the  "black-fish"  grounds  lying  off 
Beaufort  the  steamer  Fish-Hawk  secured  several  specimens  in  September,  1902. 

Family  SPARID^.     The  Scups,  Pin-fishes,  and  Sheepsheads. 

The  members  of  this  family  are  mostly  small  or  moderate  sised  shore  fishes 
of  temperate  and  tropical  wat«rs,  feeding  chiefly  on  crabs,  moltusks,  and  small 
fish.     The  family,  which  is  closely  related  to  the  grunts  (Hsmulidte),  has  the 
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following  characters:  Body  usually  compressed  and  rather  deep;  head  large, 
with  prominent  ridges  on  skull;  mouth  small,  terminal,  and  low,  with  strong 
teeth  in  jaws,  no  teeth  on  vomer  and  palatines;  maxillary  short,  overlapped 
by  a  broad  preorbital,  no  supplemental  bone;  gill-membranes  not  united,  free 
from  isthmus;  preopercle  little  if  at  all  serrate;  no  spines  on  opercle;  scales  on 
bodylarge,  adherent,  head  more  or  less  scaly;  lateral  line  prominent,  concurrent 
with  back;  dorsal  fin  long  and  continuous,  spines  strong  and  usually  fitting 
in  a  groove  when  flexed;  anal  fin  about  length  of  soft  part  of  dorsal,  with 
3  spines;  caudal  fin  forked  or  deeply  concave;  air  bladder  present.  Of  the 
7  genera  represented  on  the  eastern  coast  of  the  United  States,  6,  with  7 
species,  are  known  from  North  Carolina.  Two  of  the  local  sparids  are  among  the 
best  known  food-fishes  of  the  Atlantic  coast.  The  common  porgy  of  southern 
Europe  {Pagrua  pagrua)^  known  also  from  Charleston,  S.  C,  to  Uruguay,  may 
be  looked  for  on  the  lower  part  of  the  North  Carolina  coast. 

Key  to  the  North  Carolina  genera  of  eparids. 

i.  Bone  (interhemal)  supportinff  second  anal  spine  lam,  partly  hollow,  and  receiving  posterior 
ena  of  swim-bladaer;  teeth  in  front  of  jaws  either  narrow  incisors  or  canines. 
a.  Front  teeth  very  narrow  incisors;  first  aorsal  spine  rudimentary  and  directed  forward. 
6.  Anterior  dorsal  spines  not  noticeably  long,  the  third  one-half  to  two-thirds  length  of 

head Stenotomub. 

66.  Anterior  dorsal  spines  very  long  and  filamentouSi  the  third  longer  than  head.  Otrtnteb. 
aa.  Front  teeth  canine;  first  dorsal  spine  not  rudimentary  and  not  directed  forward. 

Calamus. 
it.  Bone  supporting  second  anal  spine  normal;  teeth  in  front  of  jaws  broad  incisors. 
c.  Body  marked  by  dark  cross  bands. 

d.  Incisor  teeth  deeply  notched;  size  small Lagodon. 

dd.  Incisor  teeth  entire  or  slightly  notched;  size  large Archosargus. 

ec.   No  dark  cross-bands;  black  blotch  on  caudal  pedimcle Diplodub. 

Genus  STENOTOMUS  Gill.    Scuppaugs. 

Small  fishes  of  our  Atlantic  coast,  very  abundant  and  furnishing  much  food 
in  the  New  England  and  Middle  States.  The  Indian  name  "scuppaug"  has 
been  corrupted  into  "scup"  and  "porgy",  by  which  names  these  fishes  are 
generally  known.  Body  rather  deep;  back  elevated;  head  pointed;  incisor 
teeth  long  and  flat;  eye  small  and  placed  high;  gill-rakers  small,  about  16  on 
first  arch;  top  of  head,  snout,  and  orbital  region  naked,  opercle  and  cheek 
scaly;  dorsal  spines  12,  the  first  less  than  half  length  of  second  and  the  longest 
muohshorter  than  head;  antrorse  dorsal  spine  attached  to  interne ural  bone  by 
a  long  process.  The  2  known  species,  both  found  in  North  Carolina.,  are  very 
similar  but  may  be  distinguished  by  following  characters: 

%.  Bodv  with  about  same  depth  from  first  to  tenth  dorsal  spines;  depth  more  than  half  length 
of  body;  head  .28  length  of  body;  snout  less  than  .5  length  of  nead chryeops. 

%i.  Depth  of  body  decreasing  rapidly  backward  from  anterior  dorsal  spines;  depth  less  thaa 
half  length  of  body;  head  .33  length  of  body;  snout  .5  length  of  head actdeatus. 

{Stenotomus,  narrow  cutting,  in  reference  to  the  incisor  teeth.) 
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171. 17M;  I 

Jordan  A  Oilbart.  1870,379:  Bnufort. 
Jenkini.  1SS7.  SO;    BMHiTort.     Jordvi  i  Evwmum.  18SS, 


2S8.  STENOTOICUS  OHRYSOPS  (UmuBiu). 
"Plii-fiflh"i  Souppaug;  FoTgy  (S.  O.);  Soap;  Fitii  ICald  (Vk.). 

Spanu  dirj/ntpt  lianBUg.  Syatsm*  Nktum,  ed.  lii 
SUnfMiaiMaiwviM.Ykrniw,  1877,210:  Beuifori 
3lmat»mviellTytopt,I<iniui,jaS6,27:   Bmulort. 
late,  pi.  een,  fie.  544. 

DiAONoais.^ — Back  arched,  depth  about  .5  length;  profile  Bteep,  nape  convex, a depreamon 
over  eyes;  head  contained  3.5  times  in  total  length;  eye  less  than  .25  length  of  liead;  snout  4 
length  of  head;  inciaora  very  narrow,  lateral  teeth  (molars)  in  two  rowg  in  upper  jaw;  hcoIm 
in  lateral  seriea  50,  in  transverae  series  25;  dorsal  rays  xil,12,  first  spine  about  equal  to  eye, 
third  spine  longest  and  half  length  of  head;  anal  rays  IU,II,  third  spine  longest;  pectoral  fin 
1.5  times  length  of  head:  caudal  fin  forked.  Color:  silvery,  often  with  irregular  dark  brown 
cross  bands  under  certain  conditions;  the  young  with  well  defined  blackish  cross  bands.  (cAry- 
topi,  golden-eyed.) 


Fig.  132.     ScDP;  Pin-ttbh.     Slenotomua  difytopi. 

This  scup  is  found  coastwise  from  Massachusetts  to  South  Carolina  and  is 
an  abundant  and  important  food  iish  in  the  northern  part  of  its  range,  but  on  the 
North  Carolina  coast  is  not  particularly  numerous  and  has  no  economic  value, 
being  "  hardly  noticed  by  the  fishermen' '  and  at  Beaufort  not  distinguished  from 
the  southern  scup,  Stenolomuit  andeatits.  The  species  is  known  as  "pin-fish", 
which  seems  to  be  the  only  local  name.  The  maximum  weight  is  about  4 
pounds,  but  the  usual  weight  is  a  pound  or  less.  The  Bcup  feeds  on  shrimp,  small 
crabs,  and  other  crustaceans,  mollusks,  worms  and  small  fish.  It  bites  readily 
at  the  hook  baited  with  fish  or  crab,  and  is  often  a  nuisance  when  a  fisherman  is 
seeking  other  fish.     The  flesh  is  of  excellent  flavor. 
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Z59.  STENOTOMTJS  AOULEATUS  (Ouvier  «  Valenoiennes). 
"Fin-tsh";  Soutbem  Soup  or  Porgj. 

aa,  Hbloire  NBturalts  da  Foinoiu.  vi.  137. 1S30;   ChulHloo.  8.  C. 
I.  lg9B,  1347,  pi.  ecxii.  Be.  Mfi:  Cape  Hattvu  to  Tisu. 

Diagnosis. — Very  similar  to  Stertotomut  ehryaops,  the  depth  somewhat  less  than  .5  length; 
profile  lees  sleep  than  in  the  other  speciea;  bead  contained  about  3.25  times  in  length;  eye 
larger,  contained  3.75  to  4  times  in  bead;  snout  long,  .5  length  of  head;  scales  in  lateral  seriea 
about  £5,  in  transverse  series  23;  dorsal  rays  m,12,  the  first  spine  shortest,  the  third  longest; 
anal  rays  in, II.    Color:  dull  silvery,    {actileatut,  spiny.) 

This  species  replaces  the  coi»iiipn  scup  southward,  and  is  reported  to  be 
common  from  Cape  Hatteras  to  Texas.  It  is  very  similar  to  other  species,  and 
is  not  distinguished  therefrom  by  fishermen.  There  appear  to  be  no  definite 
North  Carolina  records,  but  the  species  may  undoubtedly  be  found  at  Cape 
Fear,  Beaufort,  and  other  points. 


Fig.  133.  LoNO-SPINBD  PoBOT.  Otrynter  eaprinvs. 
Oenu*  OTRYKTER  Jordan  &  Evennaun.  Loog-spined  Porgies. 
Very  similar  to  Stenotomus,  but  with  differences  in  the  structure  of  the 
skull  and  dorsal  spines.  The  antrorse  dorsal  spine  is  attached  directly  to  the 
interneural  bone;  the  third,  fourth,  and  fifth  spines  are  long  and  filamentous, 
the  third  being  longer  than  head.  One  species.  {Otrynter,  one  who  whips,  in 
allusion  to  the  long  dorsal  spines.) 
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260.  OTRYNTER  OAPRINUS  (Bean). 
Long-spined  Porgy. 

Stenotomua  capriniu  Bean,  Prooeedings  U.  S.  National  Museum,  1882, 426;  snapper  tmnlu  oflf  Penaaoola,  Fla. 
Otrynier  eaprinua,  Jordan  A  Evermann,  1898, 1345,  pi.  ccxi,  fig.  643. 

Diagnosis. — Body  ovate,  back  elevated,  depth  more  than  .5  length;  profile  from  mouth 
to  dorsal  fin  nearly  straight;  head  .33  length;  eye  large,  .33  head,  .66  snout;  mouth  rather  large, 
maxillary  longer  than  eye,  incisor  teeth  in  front  of  jaws  small,  in  a  compact  group,  molars  in 
2  rows;  scales  in  lateral  series  50,  in  transverse  series  5  +  15;  first  row  of  scales  on  cheek  enlarged; 
a  well-developed  scaly  sheath  at  base  of  soft  dorsal  and  anal  fins;  dorsal  rays  xii,12,  the  first 
2  spines  very  short,  the  third  long  and  filamentous,  the  fourth  and  fifth  similar,  soft  dorsal  low; 
anal  rays  iii,12,  the  spines  large  and  strong;  caudal  iriightly  concave;  pectorab  long,  pointed, 
longer  than  head;  ventrals  long,  reaching  to  anal  fin.  Color:  back  light  green,  sides  and  belly 
silvery;  body  under  certain  conditions  marked  by  irregular  dark  bars;  young  with  indistinct, 
narrow  dark  bars,     {eaprinua,  goat-like.) 

A  rare  species,  hitherto  known  only  from  specimens  taken  from  the  stomachs 
of  snappers  and  groupers  caught  on  the  west  coast  of  Florida.  In  the  summer  of 
1904,  9  specimens,  the  largest  7  inches  long,  were  taken  in  Beaufort  Harbor,  2  in 
a  seine  and  7  in  a  pound  net.  The  larger  fish  are  plainly  colored,  but  a  small 
example  is  marked  by  irregular  dark  cross  bands. 

Genus  CALAMUS  Swainson.    Porgies. 

A  numerous  genus  of  small,  well-flavored,  American  shore  fishes,  inhabiting 
both  coasts,  only  a  single  species  as  yet  known  from  the  Atlantic  coast  north 
of  Florida.  The  genus  closely  resembles  Stenotomus,  but  the  front  teeth  are 
canine,  the  dorsal  spines  are  lower,  there  is  no  antrorse  spine  on  the  first  spine- 
bearing  interneural  bone,  the  caudal  fin  is  more  deeply  forked,  etc.  Body  ovate 
or  oblong,  back  much  elevated,  head  large  and  very  deep,  eye  placed  high  on  side 
of  head,  snout  long,  mouth  small  or  moderate,  dorsal  and  anal  fins  low,  pectoral 
fin  pointed  and  longer  than  head,  second  interhemal  bone  as  in  Stenotomus. 
(CalamVrSj  a  reed  or  quill,  in  allusion  to  the  quill-like  interhemal  bone.) 

261.  CALAMUS  LEUOOSTEUS  Jordan  &  Gilbert. 

White-bone  porgy. 

Calamu9  leueoMteuM  Jordan  A  (^bert,  in  Jord&n,  Catalogue  of  Fishes  of  North  America,  1886, 91;  Charleston, 
S.  C.     Jordan  A  Evermann,  1898, 1353. 

Diagnosis. — Body  short  and  deep,  back  elevated,  depth  a  little  less  than  .5  length;  head 
deeper  than  long,  its  length  contained  slightly  more  than  3  times  in  total  length:  profile  straight 
from  snout  to  eyes,  convex  posteriorly;  eyes  large,  about  .28  length  of  head;  maxillary  .4 
length  of  head;  about  10  rather  large  canine  teeth  in  each  jaw;  gill-rakers  short,  12  to  14  on 
first  arch;  scales  in  lateral  series  50,  in  transverse  series  7  +  15;  scales  on  cheek  in  5  rows; 
dorsal  rays  xit,12,  the  highest  spine  less  than  half  length  of  head;  anal  rays  iii,10;  caudal  fin 
well  forked;  pectorals  very  long,  reaching  as  far  back  as  base  of  third  anal  spine,  and  nearly 
.4  total  length;  ventrals  more  than  .5  as  long  as  head.  Color:  dull  silvery,  with  indefinite 
dark  cross-bars;  dorsal  and  anal  fins  dark  blotched.     (Uucostetta,  white-boned.) 

The  habitat  of  this  porgy  is  quite  circumscribed.  It  has  heretofore  been 
recorded  only  from  the  Charleston  (S.  C.)  market,  where  it  is  called  "white-bone 
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porgy",  a  name  of  unknown  application.  The  species  is  entitled  to  be  listed  in 
the  North  Carolina  fauna  because  of  a  specimen,  12  inches  long,  obtained  by 
Mr.  H.  H.  Brimley  at  Wilmington  in  1884  and  now  preserved  in  the  State 
Museum  at  Raleigh.  -  This  specimen  was  caught  by  a  market  fisherman  off  the 
mouth  of  Cape  Fear  River,  and  the  species  may  doubtless  be  looked  for  regu- 
larly in  that  region.  Like  other  membeis  of  the  genus,  it  is  a  good  food  fish. 
Genui  LAGODOn  Holbrook.  Sailor*!  Choice. 
This  genus  contains  a  single  species,  and  is  distinguished  from  related 
genera  chiefly  by  the  form  of  the  cranial  bones;  other  characters  are  noted  in  the 
key.     {Lagodon,  hare-tooth.) 

263    LAOODON  RHOMBOIDES  (Liniueus). 

"Robin";  "Pmfisli        Thorny  back      Bream    Sailor's  Ohoice;  Salt- water  Bream 

(S    O  )    Fair  Maid  (Va  ). 

SjiariutlwmboidaliBiiaras  Syitemk  Nktune  ed  xu  470  1766    Cbftricgton, 

Lagodm  TlvmbouUt   Yurow    1S77   210     Beaurort      Jordu  A  Q  Lb«rt,  ISTB,  37S:    B«*u(ort.     Ooode.  1BS4, 

383;  CBpeHstterH  BnuTort      Jord&n  A  Evcrmum  1808  135S.pl.  ecxv.Sf.  5&3.     Linkoi,  1906,380; 

BeBufort 
UptodMrhim^DuJK  JonUn  ISSe  28    Beaufort      Jenkuu  1887  Ml    BnufarC.     Wilson,  1000, 3U;  Beaufort. 


Fig.  134.  Sailor's  Choice;  Robin.  Lagodon  rhombotdtM. 
DiAQNOSiB.— Form  ellipticnl,  the  depth  about  .4  length;  head  rather  pointed,  profile  not 
Bleep,  contained  3.23  times  in  total  length;  mouth  small,  maxillary  not  extending  beyond 
anterior  margin  of  eye;  4  deeply  notched  incisors  and  2  rows  of  molars  in  each  jaw;  eye  leas 
titan  snout,  .25  length  of  head,  equal  to  interorbital  space;  gill-rakers  18  to  20;  scales  in  lateral 
series  65  to  70.  in  transverse  aeries  28;  dorsal  rays  xii,ll,  the  first  spine  short  and  directed 
forward,  the  longest  spine  about  half  length  of  bead;  anal  rays  in, 11,  the  second  spine  Ui^st; 
pectorals  extending  ^out  to  anal  orii^u;  caudal  fm  moderately  forked.  Life  colors:  dark 
green  above,  silvery  below;  a  round  dark  spot  on  shoulder  about  size  of  eye;  4  to  S  dark  cross 
bats  about  width  of  eye;  numerous  golden  longitudinal  stripes;  dorsal  spines  purplish  or  bluish 
silvery,  the  membrane  pale  yellow,  free  edge  of  fin  bright  yellow;  anal  fin  yellow,  with  a  broad 
light-blue  margin;  caudal  and  pectorals  pale  yellow;  ventmls  bluish  white,  with  2  middle  mem- 
branes pale  yellow,     {rhomboida,  rhtnnb-llke.) 
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This  attractive  little  sparid  abounds  in  the  bays  and  estuaries  from  New 
York  to  Cuba,  and  has  on  several  occasions  been  taken  in  southern  Massachu- 
setts (at  Woods  Hole).  Owing  to  an  evident  error  in  identification,  Yarrow 
listed  this  specias  as  ''not  abundant",  whereas  it  is  an  exceedingly  abundant  fish 
at  Beaufort  and  elsewhere  on  the  North  Carolina  coast,  where  its  local  name  are 
"pin-fish"  and  "robin."  The  name  "pin-fish"  refers  to  the  dorsal  spinesi, 
which  are  exceedingly  sharp  and  resemble  ordinary  pins  in  size  and  metallic  color. 
The  name  "thorny-back",  applied  to  this  fish  in  Topsail  and  Myrtle  Grove 
sounds,  refers  to  the  same  thing. 

The  maximum  length  is  about  10  inches  and  the  usual  length  only  6  inches. 
Fish  of  all  sizes  may  be  taken  in  Beaufort  Harbor  throughout  the  year,  and  in  the 
laboratory  fine-meshed  seines  many  thousands  are  caught  yearly,  in  company 
with  spot,  mullet,  silversides,  killi-fish,  etc. 

The  food  is  quite  varied,  comprising  small  fish,  worms,  crustaceans,  moUusks 
and  seaweed. 

Fish  opened  at  the  laboratory  in  June  and  July  (1899)  had  no  obvious 
reproductive  organs,  but  ovarian  eggs  were  noted  on  August  6  (1903).  A  large 
male  examined  by  Mr.  Worth  on  November  20  (1903)  was  fully  ripe,  and  it  is 
evident  that  the  species  breeds  in  winter. 

Until  very  recently  the  species  was  not  marketable  in  North  Carolina  and 
when  caught  incidentally  was  thrown  away;  but  it  is  now  shipped  from  Beau- 
fort and  other  points,  ranking  among  the  lowest  grade  of  fishes,  although  it  is  by 
many  persons  considered  a  superior  pan  fish.  The  principal  catch  is  made  in 
New  Hanover  County,  and  in  the  Wilmington  market  the  fish  is  regularly  sold 
from  April  to  October,  the  fishermen  receiving  about  1  cent  per  poimd.  The 
quantity  sold  in  the  entire  state  probably  falls  below  40,000  pounds  yearly. 

Genus  ARCHOSARGUS  GUI.    Sheepsheads. 

In  this  genus  of  American  shore  fishes,  the  body  is  stout,  deep,  compressed; 
the  rather  small  mouth  has  conspicuous,  broad  incisor  teeth  in  front  and  strong 
molars  laterally;  the  posterior  nostril  is  a  mere  slit  in  front  of  the  eye;  the 
spinous  dorsal  is  about  twice  length  of  soft  part  and  the  spines  are  strong,  the  first 
spine  being  short  and  procumbent;  the  anal  fin  is  comparatively  short;  the  caudal 
is  slightly  forked  or  deeply  concave;  and  in  the  North  Carolina  species  the  body 
is  marked  by  broad  black  transverse  bands.  Five  species,  the  1  represented  in 
local  waters  being  the  largest  and  most  valuable  of  all.  (Archosargris,  chief 
Sargus,  the  latter  being  an  ancient  name  for  fishes  of  this  group.) 

268.  AROHOSARGUS  PROBATOOEPHALUS  (Walbaum). 

<'Sheepshead". 

Spartu  probatoe^pfuilus  Walbaum,  Artedi  Genera  Piscium,  296, 1792;  New  York. 

ArehoMTgu9  probeUoeephalu§,  Yarrow,  1877,  210;    Cape  Lookout  and  Beaufort.     Jordan  A  Gilbert,  1879.  379; 

Beaufort.     Jordan  A  Evennann,  1898,  1361.  pi.  ccxvi,  fig.  554.     Linton,  1905,  382;  Beaufort. 
Diplodua  probatoeephalut,  Jordan,  1886,  27;  Beaufort.     Jenkins,  1887.  90;  Beaufort. 
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DiAONOBiB. — Body  very  stout,  dwp,  moderately  oompreHaed,  the  depth  .4  to  .5  length; 
head  large,  heavy,  deep,  less  than  .33  length;  bony  area  between  eyes  htmeycombed;  mouth  hori- 
Eontal,  maxillary  ,33  length  of  head;  3  broad  incisors  in  upper  jaw,  4  in  lower  jaw,  these  nearly 
entire  in  adult  but  serrate  in  young;  molar  teeth  in  3  rows  in  upper  jaw  and  2  series  m  lower 
jaw;  eye  .20  to  .25  length  of  head,  leas  than  interorbital  space;  gill-rakere  9  or  10;  scales  in 
lateral  series  45  to  50,  in  transveise  series  22  to  24;  dorsal  rays  Xii,10  to  Xii,12,  the  fifth  spine 
longest,  the  first  equal  to  eye;  anal  rays  111,10  or  ni,ll,  the  second  spine  very  strong  and  more 
than  twice  length  of  fint;  caudal  slightly  forked;  pectorals  longer  than  head,  extending  beyond 
origin  of  anal;  ventrals  large.  Color;  grayish,  with  6  to  8  broad,  black,  nearly  vertical  bands 
on  body,  these  very  distinct  in  young;  dorsal  fin  dusky,  anal  and  ventrals  blackish,  pectorals 
dark  at  base,     (probatocephabtt,  sheep-head.) 


Fig.  I3S.    Sbbbfbhead.    Arehan^gut  probatocepliah 


The  sheepshead  is  a  well-known  and  valuable  food  fish,  found  from  Massa- 
chusetts to  Texas.  It  reaches  a  weight  of  20  pounds,  and  is  often  taken  about 
wharves,  breakwaters,  and  sunken  wrecks  where  food  abounds.  It  feeds  chiefly 
on  mollusks  and  crabs,  which  it  is  easily  able  to  crush  between  its  strong  teeth. 

The  species  occurs  in  all  the  bays  and  estuaries  of  the  North  Carolina 
coast  from  spring  to  fall,  but  nowhere  in  great  abundance.  Writing  about  the 
sheepshead  at  Beaufort  about  35  years  ago,  Yarrow  said; 

Abundant  in  early  spring;  will  not  take  the  hook  until  later  in  season.  In  1871,  large 
numbers  were  taken  in  the  bight  of  Cape  Lookout  in  nets.  Siie,  8  to  24  inchee.  A  email 
specimen  was  taken  January  30,  1872,  an  early  arrival. 

At  the  spawning  season,  which  is  in  spring,  the  sheepshead  swim  in  schools, 
and  appear  to  prefer  sandy  shores.  The  eggs  are  about  ,03  inch  in  diameter,  and  ■ 
more  than  1,500,000  are  in  a  fluid  quart.  They  float  at  the  surface,  and  hatch 
rapidly,  only  40  hours  being  required  in  water  of  76°  or  77°  F.  The  young  aire 
active  and  hardy.  At  Beaufort  young  fish  from  1,5  to  7  inches  long  are  found  in 
the  harbor  in  summer,  and  the  variations  in  size  suggest  either  a  prolonged 
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spawning  season  or  an  irregular  rate  of  growth;  thus,  during  one  year,  in  the 
third  week  in  August  specimens  only  1.5  inches  long  were  seined,  while  in  the 
first  week  of  the  same  month  the  young  averaged  4  inches  long,  and  in  the  last 
week  in  July  the  average  length  was  5  inches.  A  specimens  2.75  inches  over  all 
(2.25  inches  to  base  of  caudal),  taken  by  the  writer  at  Beaufort  October  25, 
1904,  had  the  following  colors  in  life :  Body  marked  by  7  broad  shining  black  cross 
bands,  separated  by  silvery  spaces;  dorsal  dusky,  the  membrane  of  spinous  part 
with  black  edge;  anal  black;  pectorals  white;  ventrals  blue-black;  tail  white; 
a  round  black  humeral  spot,  larger  than  pupil,  partly  in  second  cross  band  and 
partly  in  first  interspace,  on  level  with  upper  half  of  eye. 

An  old  wrecked  bark  in  the  Beaufort  Harbor  was  for  a  long  time  one  of  the 
best  places  for  hook  and  line  fishing;  this  was  blown  up  and  removed  by  the 
government  in  November,  1903.  After  the  first  explosion  of  dynamite  15  small 
sheepshead  6  to  8  inches  long  were  collected  at  the  surface,  and  after  the  second 
discharge  2  days  later  a  number  of  others  were  found.  Six  days  later,  a  small 
trap  at  the  laboratory  wharf,  which  had  been  set  a  year  and  had  caught  no 
sheepshead  during  that  time,  was  found  to  contain  20  sheepshead  of  the  same 
size  as  those  killed  at  the  wreck;  the  following  day,  the  20  not  having  been 
removed,  the  trap  contained  about  40. 

The  sheepshead  is  a  much  sought  fish,  and  the  comparatively  small  catch 
indicates  that  it  is  not  numerous  at  this  time  in  North  Carolina.  It  is  taken  for 
market  with  lines,  gill  nets,  seines,  and  pound  nets,  but  the  line  catch  is  insig- 
nificant except  in  Dare  County.  Carteret  County  ranks  first  in  the  amount  of 
the  catch,  followed  by  Dare,  Beaufort,  and  Pamlico  counties.  The  yield  in  1890 
was  146,345  pounds,  valued  at  $5,981;  in  1897  it  was  271,205  pounds,  valued  at 
$9,243;  and  in  1902  it  was  154,930  pounds,  valued  at  $7,303. 

The  sheepshead  is  deservedly  regarded  as  one  of  the  best  of  salt-water  fishes. 
The  meat  is  white,  flaky,  juicy,  and  well  flavored,  and  is  usually  prepared  for  the 
table  by  boiling  or  baking. 

Genus  DIPLODUS  Rafinesque.    Sargoes,  or  Spot-tailed  Pin-fisbes. 

This  is  essentially  an  old  world  genus,  with  a  few  American  representatives. 
Similar  to  Archosargus,  but  with  bony  interorbital  region  more  cavernous;  body 
ovate,  compressed,  back  elevated;  incisor  teeth  broad,  not  notched;  molar 
teeth  in  several  rows;  gill-rakers  short;  dorsal  spines  about  12;  eolor  silvery, 
with  dark  area  on  caudal  peduncle.  One  species  in  local  fauna.  (Diplodus, 
double  tooth.) 

2e4.   DIPLODUS  HOLBROOKXE   (Bean). 

"Spot-tailed  Pin-fish";  "Pin-fish";  Ring-tailed  Bream  (S.  0.);  Salt-water  Bream 

(S.  O.);  Sailor's  Choice. 

Sarffut  hoidrookii  Bean.  Forest  and  Stream.  June  13,  1878;    Charleston,  S.  C.     Jordan  &  Gilbert,  1879,  379; 

Beaufort. 
DiTiodu9  holbrookii,  Goode.  1884,  386;  Beaufort.    Jenkins,  1887.  90.  Beaufort.    Jordan  A  Evermann,  1898. 

1362,  pi.  ccxvii,  ags.  555  and  555a.     Linton,  1905, 383;  Beaufort. 
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DiAQNoaiB. — Dorsal  and  veutr&l  outlines  similar,  deptb  .5  length;  head  short,  a  little  leas 
than  .25  length,  longer  and  more  pointed  in  young;  4  incisors  in  each  jaw,  directed  obliquely 
forward,  3  series  of  molsniin  upper  jaw,  2  in  lower  jaw;  eye  .25  head,  behind  poBterior  end  of 
maxillary;  giU-rakers  on  first  arch  about  20,  very  short,  less  than  .25  diameter  of  eye;  scales 
in  lateral  series  55  to  57,  in  tnuuverse  series  20  to  22;  dorsal  rays  xii,14,  third  to  fifth  spines 
longest,  less  thanhalf  length  of  head;  anal  rays  111,13,  second  spine  largest;  caudal  rather  deeply 
forked;  pectorals  pointed,  reaching  about  as  far  as  anal  origin.  Color:  back  dull  blue,  sides 
and  below  silvery;  a  conspicuous  black  blotch  or  band  on  each  side  of  anterior  part  of  caudal 
peduncle;  opercular  margin  black;  base  of  pectoral  black;  back  and  side  of  young  with  about 
6  very  narrow  vertical  dark  stripes,  with  about  same  number  of  short  intermediate  stripes  on 
back.     (Named  for  John  Edwards  Holbrook,  author  of  Ichthyology  of  South  Carolina.) 


Fig.  136.    Spot-tailed  Pin- 


Diplodut  holbrookii. 


Thia  species  is  known  from  the  coast  between  Cape  Hatteras  and  Cedar 
Keys.     Jordan  &  Gilbert,  writing  of  it  in  1879,  said: 

Extremely  abundant  everywhere  along  the  Beaufort  shore.  This  species  was  first 
described  by  Dr.  Bean  during  the  past  year.  That  so  strongly  marked  and  so  abundant  a 
species  should  have  so  long  escaped  notice  is  very  remarkable.  Its  color  is  bright  silvery,  with 
a  large  black  blotch  on  the  upper  part  of  the  caudal  peduncle,  which  is  very  conspicuous  while 
the  fish  is  in  the  water.  It  reaches  but  a  small  size,  and  is  not  at  Heaufort  used  as  food.  The 
fishermen  call  it  pin-fish,  and  as  such  it  is  beneath  their  notice.  Most  of  the  fishermen,  indeed, 
did  not  distinguish  it  from  Lagodon  Thombotdrt. 

The  vernacular  names  for  this  fish  in  the  Beaufort  region  and  about  Bogue 
Inlet  are  "pin-fish"  and  "spot-t^led  pin-fish".  The  maximum  length  of  the 
species  is  10  about  inches.  In  1871  Dr.  Coues  collected  at  Beaufort  a  specimen 
of  this  species  now  in  the  U.  S.  National  Museum,  but  failed  to  recognize  it  as 
distinct  from  Stenotomus;  and  the  species  is  not  mentioned  in  Yarrow's  list. 
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Family  GERRIDiE.    The  Mojarras. 

Small  marine  fishes,  chiefly  tropical,  most  readily  distinguishable  by  their 
small,  very  protractile  mouth,  which,  when  protruded,  is  turned  downward. 
Body  more  or  less  elongate,  compressed,  and  covered  with  rather  large  scales; 
a  deep  groove  in  top  of  head  to  receive  premaxillary;  no  supplemental  maxillary 
bone;  villiform  teeth  in  jaws,  no  teeth  on  vomer  or  palatine  bones;  nostrils 
round  and  double;  gill-rakers  short  and  broad;  gill-membranes  not  united, 
free  from  isthmus;  lateral  line  continuous,  more  or  less  parallel  with  outline  of 
back;  branchiostegals  6;  air-bladder  present;  spinous  and  soft  dorsal  rays 
united  into  one  fin,  with  scaly  sheath  at  base;  dorsal  spines  9  or  10;  anal  fin 
with  2  or  3  spines  and  fewer  soft  rays  than  in  dorsal;  ventral  fins  thoracic,  close 
together.  These  fishes  are  carnivorous,  and  the  larger  ones  are  used  as  food, 
but  they  have  no  economic  value  in  the  United  States,  although  abundant  in 
Florida  and  other  southern  states.  Four  genera  are  represented  in  American 
waters;  of  these  only  1  is  as  yet  known  from  North  Carolina. 

Genus  EUCniOSTOMXJS  Baird  &  Girard.    Mojarras,  or  Irish  Pompanoes. 

This  genus  embraces  numerous  small  species,  several  of  which  are  found 
along  the  south  Atlantic  and  Gulf  coasts  and  in  the  West  Indies.  Body  elongate; 
dorsal  fin  deeply  notched;  anal  spines  3;  interhemal  bone  connected  with 
second  anal  spine  expanded  into  a  hollow  cylinder  into  which  the  posterior  end 
of  air-bladder  is  inserted.    Two  species  found  on  North  Carolina  coast: 


11.  rremaxuiary  groove  Bcaiea  m  tront,  tne  scales  leaving  a  naKea  pit  Denma;  anai  rays  iii,o; 

second  anal  spine  contained  3.33  times  in  length  en  head;  depth  of  body  contained  2.4 

times  in  length gula, 

(Etunnoatomtui,  freely  movable  mouth.) 

266.   EUOINOSTOMUS  PSEUD  OOULA  Poey. 

Irish  Pompano. 

B%ieino$tomu§  jmeudoffula  Poey.  Enumeratio  PiBcium  CubenBium,  53,  pi.  1 ,  1875;  Havaiut.    Jordan  &  EvennAiin, 
1898. 1368. 

DiAONOSis. — Body  elliptical,  not  greatly  compressed;  head  contained  3 .  25  to  3 .  50  times 
in  length;  mouth  small,  maxillary  extending  a  little  beyond  front  of  eye,  its  length  contained 
3.25  times  in  head;  snout  conical,  contained  3.25  times  in  head;  diameter  of  eye  slightly 
greater  than  length  of  snout;  scales  in  lateral  series  49,  in  transverse  series  14;  3  rows  of  scales 
on  cheek;  gill-rakers  on  lower  arm  of  first  arch  7;  dorsal  rays  ix,10  to  ix,12,  the  spines  weak 
and  flexible;  anal  rays  iii,6  or  iii,7,  the  second  spine  stoutest,  its  length  .22  head.  Color: 
greenish  above,  silvery  below;  snout  and  tips  of  spinous  dorsal  black;  caudal  reddish;  other  fins 
pale,     (pseudogula,  false  throat.) 

This  species,  which  has  heretofore  been  known  from  Cuba,  West  Indies, 
Bermuda,  and  Brazil,  was  taken  at  Beaufort  in  the  summer  of  1902,  and  several 
additional  specimens  were  taken  there  in  September,  1905,  which  are  preserved 
in  the  laboratory  collection.  The  maximum  length  of  the  species  is  about  7 
inches. 
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266.  EUOINOSTOMUS  OULA  (Ouvier  &  Valenoiexmes.) 

Silver  Jenny;  Irish  Pompano. 

Oerm  QuIa  Curier  &  Valendeimes,  Hiatoire  Naturelle  dee  Poinons,  vi.  464, 1830;  Martinique. 
BueinMUnMu  argentmu,  Jordan  Sc  Gilbert,  1879, 378;  Beaufort. 
OtrrM  0ii2a,  Jordan,  1886, 28;  Beaufort.    Jenkins,  1887, 91;  Beaufort. 
BueinotiamiM  ouia,  Jordan  A  Evermann,  1808, 1370.    Linton,  1905, 383;  Beaufort. 

DiAQNosis. — Body  ellipticali  back  moderately  elevated;  length  of  head  contained  3.33 
times  in  total  length;  mouth  small,  maxillary  reaching  somewhat  beyond  front  of  eye;  eye  .33 
length  of  head;  snout  .28  length  of  head;  gill-rakers  small,  7  below  angle  of  first  arch;  scales  in 
lateral  series  42,  in  transverse  series  14;  dorsal  rays  ix,10,  the  longest  spine  .66  length  of  head; 
anal  rays  iii,8,  the  second  spine  shorter  and  stouter  than  third,  and  contained  3.33  times  in 
length  of  head.  Color:  beautiful  imiform  silvery,  the  back  dark  greenish  in  certain  lights; 
upper  margin  of  spinous  dorsal  black;  soft  dorsal  and  anal  plain  or  dusky;  other  fins  pale. 
(ffula,  throat.) 

The  species  ranges  from  North  Carolina  to  Brazil,  stragglers  ascending  the 
coast  in  summer  to  New  Jersey,  New  York,  and  southern  Massachusetts.  In 
Beaufort  Harbor  the  fish  was  abundant  in  1902,  more  than  a  thousand  specimens 
1.5  to  2  inches  long  being  seined  incidentally;  in  the  following  year  it  was  scarcer, 
less  than  100  being  noticed.  On  October  24  and  25,  1905,  the  writer  took 
numerous  specimens  2  to  4.25  inches  long  in  Beaufort  Harbor  in  company 
with  spots,  silversides,  and  may-fish.  The  species  is  small  (maximum  length 
5  inches)  and  no  use  is  made  of  it.  Examples  examined  at  Beaufort  in  August 
had  been  feeding  chiefly  on  worms,  but  contained  also  crustaceans,  diatoms,  and 
fragments  of  vegetable  tissue. 

Family  KYPHOSIDiE.    The  Rudder-fishes. 

In  this  family  the  body  is  elongate  or  deep,  compressed;  mouth  of  moderate 
size,  with  incisor  teeth  in  front  of  each  jaw,  the  vomer  and  palatines  with  or 
without  teeth;  maxillary  more  or  less  sheathed  by  the  preorbital;  premaxillaries 
moderately  protractile;  gill-membranes  not  united,  free  from  isthmus;-  pseudo- 
branchise  well  developed;  opercular  margin  entire;  scales  of  varied  size  and 
form;  intestine  long;  air-bladder  with  2  posterior  horns;  dorsal  fin  single  or 
divided,  the  spines  strong,  10  to  15  in  number,  the  soft  part  rather  long  and 
either  scaly  or  naked;  anal  fin  with  3  spines  and  10  to  19  soft  rays;  caudal 
lunate  or  forked;  ventrals  with  accessory  scale  at  base.  A  rather  numerous 
family  of  shore  fishes,  which  feed  largely  on  green  algsB,  some  of  them  important 
food  species  in  America  and  Europe.  Six  American  genera,  only  1  represented  on 
the  east  coast  of  the  United  States. 

Genus  KYPHOSUS  Lactfp^le.    Chubs  or  Chopas. 

Body  elongate-ovate,  compressed;  head  short;  snout  blunt;  mouth  small, 
horizontal,  with  a  row  of  incisors  in  each  jaw,  a  band  of  villiform  teeth  behind 
them  and  small  teeth  on  tongue,  vomer,  and  palatines;  gill-rakers  long;  scales 
small,  ctenoid,  completely  covering  body,  most  of  head,  soft  parts  of  vertical 
fins  and  base  of  paired  fins;   lateral  line  continuous;   pyloric  cceca  numerous; 
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dorsal  fin  continuous,  a  notch  between  the  two  parts;  dorsal  spines  11,  depressible 
in  a  scaly  groove;  anal  similar  to  soft  dorsal;  caudal  forked;  pectorals  small; 
ventrals  posterior  to  pectorals.    Five  species  are  American.    {KyphosuSj  humped.) 

267.  KYPHOSUS  SEOTATRIX  (LinnsBUS). 
Rudder-fish;  Ohub. 

Pmrai  uetatrix  limuBus,  SyBtema  Natura,  ed.  z,  203, 1758;  Carolina. 
PimOtpUrut  hatci,  Jordan  &  Gilbert,  1870, 370;  Beaufort. 

Kyphomu  asetatrix,  Jordan,  1886,  28;    Beaufort.    Jenkina,  1887,  00;    Beaufort.    Jordan  A  Eyermann,  1808. 
1387.  pi.  ec3dz,  fi<.  550.     Linton,  1005. 383;  Beaufort. 

DiAQNosiB. — ^Body  ovate,  much  compressed,  depth  slightly  less  than  half  length;  length 
of  head  contained  3.75  times  in  length  of  body;  mouth  quite  small,  maxillary  barely  extendmg 
to  eye;  snout  .25  head;  eye  equal  to  snout;  interorbital  area  swollen;  preopercle  with  weak 
serrations;  gill-rakers  long,  about  16  on  long  arm  of  first  arch;  scales  in  lateral  series  55,  in 
transverse  series  10+16;  dorsal  rajrs  xi,12,  the  longest  spine  .2  depth  of  body;  anal  rays  iii,ll, 
second  spine  longest;  soft  dorsal  and  anal  very  low;  lower  caudal  lobe  longer.  Color:  bluish 
gray,  edges  of  scales  on  back  and  sides  bnussy,  this  color  forming  faint  longitudinal  streaks;  a 
pale  stripe  below  eye,  with  a  yellow  one  above  and  below;  ventrals  and  anal  fins  blackish;  fins 
otherwise  grayish,     (sectatrir,  a  follower.) 

The  rudder-fish  is  abundant  in  the  West  Indies,  the  Bermudas,  and  at  Key 
West,  but  is  not  common  on  our  east  coast  and  in  Massachusetts  occurs  only  as  a 
rare  straggler.  It  is  found  occasionally  in  Beaufort  Harbor,  and  is  doubtless 
uncommon  outside.  During  1906,  6  specimens  were  seined  in  the  harbor,  at 
Bird  Shoal  and  Town  Marsh.  On  October  26,  1903,  a  Beaufort  fisherman 
caught  one  near  Cape  Lookout  which  was  14.5  inches  long  and  weighed  1.75 
pounds. 

The  rudder-fish,  named  from  its  habit  of  following  vessels,  has  very  marked 
game  qualities,'  and  is  an  excellent  food  fish.  Considerable  numbers  are  caught 
at  Key  West,  and  in  the  Bermudas  it  is  one  of  the  leading  economic  species. 
The  maximum  length  is  18  inches.  Four  specimens  examined  at  Beaufort  by 
Prof.  Edwin  Linton  in  August^  1902,  contained  crabs,  small  bivalve  shells, 
vegetable  debris,  and  sand. 

Family  SCLENIDiE.    The  Drums,  Croakers,  etc. 

The  drums  are  a  numerous  and  important  family  found  in  temperate  and 
tropical  waters  in  all  parts  of  the  world,  and  well  represented  in  America  by 
many  valuable  food  species.  The  name  drum  is  strictly  applicable  only  to 
certain  members  which  have  the  power  of  producing  a  loud  drumming  or  croaking 
sound,  and  only  a  few  of  these  bear  popular  names  which  relate  to  this  function. 
The  manner  in  which  the  drumming  sound  is  made  has  been  the  subject  of  much 
speculation,  and  is  still  not  generally  appreciated.  From  a  recent  discussion* 
of  this  subject  by  the  present  writer,  the  following  observations  are  extracted: 

It  is  rather  remarkable  that  so  common  a  function  as  the  dnmmiing  of  fishes  should  have 
remained  so  long  misunderstood;  that  so  much  speculation  should  have  been  indulged  in 

*  The  drummiiic  of  the  dnim-fiBhea  (Scianidtt).    Sdenoe.  New  York.  Sept,  22, 1906.  pp.  876-378. 
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regarding  a  phenomenon  so  easily  investigated  in  most  parts  of  the  world;  and  that  a  con- 
spicuous specialized  drumming  muscle  should  have  been  either  overlooked  or  ignored  by 
ichthyologists. 

For  several  years,  as  opportunity  was  afforded,  I  have  been  studying  the  peculiar  dnun- 
ming  sounds  made  by  those  fishes  in  which  this  function  is  so  strikingly  developed  that  it  has 
determined  the  family  name,  the  inquiries  being  in  continuation  of  some  observations  and 
experiments  on  the  squeteague  (Cynoscion  reffcdis)  carried  on  by  Professor  R.  W.  Tower,  at 
Woods  Hole,  in  1901  and  1902,  and  noted  by  me  in  the  Report  of  the  U.  S.  Fish  Commissioner 
for  1902  (page  137). 

The  drumming  act  has  been  more  thoroughly  studied  in  the  squeteague  than  in  any  other 
scisenid  species;  and  the  facts  regarding  it,  as  determined  by  Professor  Tower,  may  here  be 
repeated  substantially  as  stated  by  me  in  1902  {I.  c),    but  in  somewhat  greater  detail: 

1.  There  is  in  the  squeteague  a  special  drumming  muscle,  Isring  between  the  abdominal 
muscles  and  the  peritoneum  and  extending  the  entire  length  of  the  abdomen  on  either  side  of 
the  median  line,  the  muscles  of  the  two  sides  being  united  dorsally  by  a  strong  aponeurosis. 
The  muscle  is  of  a  decided  red  color,  in  sharp  contrast  to  the  pale  muscles  of  the  abdominal 
parietes,  and  the  fibers  are  very  short,  numing  at  right  angles  to  the  long  axis  of  the  muscle. 

2.  The  muscle,  with  the  aponeurosis,  is  in  close  relation  with  the  large  air-bladder,  and  by 
its  rapid  contractions  produces  a  drumming  sound,  with  the  aid  of  the  tense  air-bladder,  which 
acts  as  a  resonator.  Experimentally,  the  removal  of  the  air-bladder  or  the  section  of  the 
nerves  supplying  the  muscle  abolishes  the  sound;  if  a  removed  air-bladder  is  restored  to  its 
place  the  drumming  is  resumed;  and  the  substitution  for  a  removed  aiivbladder  of  any  hollow, 
thin-walled  vessel  of  suitable  size  permits  the  resumption  of  drumming  when  the  special 
muscle  is  stimulated. 

3.  The  muscle  exists  only  in  the  males,  and  only  the  males  are  able  to  make  a  drumming 
soimd. 

It  is  probable  the  drumming  mechanism  and  fimction  as  existing  in  the  squeteagues  are 
typical  of  a  majority  of  the  genera  of  Scisnidse;  but  there  are  some  interesting  variations  in 
the  limited  number  of  genera  which  I  have  been  able  to  examine  in  the  field  and  laboratory. 
Thus  in  the  croaker  {Micropogon  undulaiua)  the  special  drumming  muscle  is  present  in  both 
male  and  female,  and  both  sexes  make  the  drumming  sound;  while  in  the  so-called  king-fishes 
or  whitings  {MenHcirrhua)  the  drumming  muscle  and  air-bladder  are  absent  in  both  sexes  and 
no  drumming  soimds  are  made.  The  seven  commonest  genera  of  drum-fishes  found  along  the 
Atlantic  coast  may  be  thus  classified  with  reference  to  the  drumming  function: 

i.  Drumming  muscle  present  in  both  male  and  female,  and  drumming  sound  made  by  both 

sexes Micropogon. 

ii.  Drumming  muscle  present  only  in  male,  and  drumming  sound  produced  only  by  the  male. 

PogonioBj    ScitBruypa,    Cyno9cion,    Leiostomua,   BairdieUa. 

Hi.  Drumming  muscle  absent  in  both  male  and  female,  and  no  drumming  soimd  produced  by 

either  sex MenHcirrhtis. 

The  fishes  of  this  family  in  North  Carolina  are  in  the  aggregate  more  valuable 
than  all  the  other  salt-water  fishes  combined.  The  annual  catch  exceeds 
7,000,000  pounds  and  is  worth  over  $225,000. 

The  most  important  anatomical  characters  of  this  family  are  as  follows: 
Body  elongate,  variously  compressed,  covered  with  scales  which  are  usually 
thin  ctenoid;  head  large,  scaly,  bones  cavernous;  mouth  large  or  small,  teeth  in 
one  or  more  series  on  jaws,  no  teeth  on  vomer,  palatals,  pterygoids  or  tongue; 
barbels  sometimes  present  on  chin;  maxillary  bone  without  supplemental  bone, 
slipping  under  edge  of  usually  broad  preorbital;  premaxillaries  protractile; 
gill-membranes  not  united;  and  free  from  isthmus,  branchiostegals  7;  pseudo- 
branchise  usually  present  and  large;   posterior  margin  of  opercle  with  2  flat 
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points;  lateral  line  continuous,  curved,  and  extending  on  caudal  fin;  dorsal  fins 
continuous  or  separate,  the  soft  portion  longer;  anal  fin  with  1  or  2  spines  and 
comparatively  few  soft  rays;  caudal  fin  usually  square  or  emarginate;  ear  bones 
or  otoliths  (''lucky  stones'')  large;  air-bladider  (absent  in  1  genus)  usually  large. 
Of  28  genera  and  about  110  species  found  in  American  waters,  10  genera  and  14 
species  are  represented  in  the  North  Carolina  fauna. 

Key  to  North  Carolina  genera  of  Sdeenidm. 

i.  DoTBal  spines  well  separated;  dorsal  rays  17  to  32. 
a.  No  barbels  on  lower  jaw. 
6.  Body  elongate,  fusiform;  back  not  elevated;  mouth  large,  lower  jaw  projecting;   2 

canine  teeth  at  tip  of  upper  jaw;  none  at  tip  of  lower  jaw CrNOSCiON. 

bb.  Body  less  elongate,  compressed,  back  elevated;  no  canine  teeth  in  jaws, 
c.  Teeth  well  developed,  permanent  in  both  jaws. 

d.  Gill-rakeTB  long  and  slender;  no  black  spot  at  base  of  tail. 

e.  Head  not  very  broad,  interorbital  space  not  spongy  or  cavernous;  lower  jaw 
projecting. 
/.  Snout  very  short,  less  than  diameter  of  eye;  mouth  large,  very  oblique; 

no  bony  teeth  on  margin  of  preopercle Larimus. 

//.  Snout  moderate,  equal  to  or  greater  than  diameter  of  eye;  mouth  moderate, 

slightly  obliaue;  margin  of  preopercle  serrate Bairdiblla. 

ee.  Head  very  broad  above,  the  interorbital  space  flat,  cavernous,  the  septa  very 

thin;  lower  jaw  equal  to  or  shorter  than  upper Stellifeb. 

dd,  Gill-rakers  short  and  thick;  one  (sometimes  several)  black  spot  at  base  of  tail. 

SCLBNOPS. 

cc.  Teeth  very  small,  those  in  lower  jaw  wanting  or  deciduous;  mouth  small,  inferior. 

Leiostomus. 
aa.  Barbels  on  lower  jaw. 

g.  A  row  of  minute  barbels  on  each  side  of  lower  jaw;  air  bladder  with  Ions  horns. 

MlCROPOGON. 

gg.  A  single  thick  barbel  at  tip  of  lower  jaw;  air-bladder  absent Menticibrhub. 

ggg.  Numerous  large  barbels  along  inner  edge  of  each  side  of  lower  jaw;  air-bladder  very 

large,  thick,  and  with  fring^  append^^es ..Poognias. 

ti.  Dorsal  spines  close  together;  dorsal  rays  36  to  55 Equbs. 

Genus  CYNOSCION  Gill.    Squeteagues  or  "Sea  Trouts". 

Large  coastal  fishes,  some  of  them  of  great  economic  importance,  found  on 
both  coasts  of  America  and  also  in  the  old  world.  Body  long,  graceful,  very 
slightly  compressed;  head  pointed;  mouth  large,  terminal,  maxillary  broad; 
teeth  in  narrow  bands,  2  canines  at  tip  of  upper  jaw  (1  sometimes  obsolete); 
gill-rakers  long  and  rather  stout;  pseudobranchisB  present;  dorsal  fins  very  close 
together,  the  spines  slender,  soft  dorsal  long  and  low;  anal  spines  1  or  2,  feeble, 
soft  rays  7  to  13;  caudal  fin  slightly  concave  or  slightly  rounded;  air-bladder 
large,  2-horned.  Of  the  20  or  more  American  species,  the  following  3  occur 
regularly  on  the  east  coast  of  the  United  States. 

t.  Soft  rays  of  dorsal  and  anal  <ins  more  or  less  closely  scaled;  gill-rakers  long  and  slender,  9  to 
12  on  lower  arm  of  first  arch. 

a.  Coloration  nearly  uniform  silvery nothua. 

aa.  Body  marked  by  numerous  irregular  dark  blotches,  some  of  which  form  wavy  oblique 

lines  running  forward  and  downward regalis. 

it.  Soft  rays  of  dorsal  and  anal  fins  scaleless;  gill-rakers  comparatively  short  and  thick,  6  to  8 
on  lower  arm  of  first  arch;  body  covered  with  round  black  spots nebuloatia. 

The  catch  of  squeteagues  or  "sea  trouts"  in  this  state  during  the  past  26 
years  has  ranged  from  1,000,000  to  4^000,000  pounds  annually,  and  in  that  time 
has  aggregated  over  60,000,000  pounds,  valued  at  not  less  than  $1,800,000.    The 
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quantity  faken  aod  sold  in  each  of  4  widely  separated  years  beginning  in  1880 
was  as  follows: 


Ykab. 

POUNDB. 

Valcb. 

1,120,000 
1385,680 
3,090,255 
3,781,455 

156^47 

268.  OYNOSOION  NOTHU8  (Holbrook). 
SUver  Sqaeteague;  Baat&id  Trout  (S.  0.}- 

406,  pi.  tK 


DiAONOsis. — Body  rather  deep  and  more  oompressed^thaa  ia  other  species;  head  con- 
tained 3.5  times  in  total  length;  mouth  rather  small,  maxillary  extending  to  posterior  margin 
of  pupil;  snout  short,  contained  4.5  times  in  length  of  head;  eye  large,  .25  length  of  bead;  gill- 
rakers  about  13,  9  being  on  lower  arm  of  arch,  the  longest  .5  diameter  of  eye;  scales  in  lateral 
series  58  to  62,  In  transverse  series  13;  lateral  line  cm^ed  anterioriy,  straight  posteriorly  to 
7th  dorsal  spine;  dorsal  rays  x+t,27  (t^  29),  the  soft  dorsal  scaled  throughout;  anal  rays  ii,9 
or  11,10;  caudal  fin  well  roimded.  Color:  silvery  gray  above,  very  finely  spotted  on  back 
and  on  udes  to  level  of  pectorals,  silvery  below;  snout  and  tip  of  lower  jaw  blackish;  inside  of 
mouth  white;  upper  fins  dusky,  lower  fins  white,     (nolhut,  bastard.) 


Fig.  137.    Silver  SguETEAouB.    Cynotdon  nothtw. 

This  is  the  least  abundant  and  least  known  of  the  aqueteagues  of  the  east 
coast  of  the  United  States.  It  has  been  found  in  Chesapeake  Bay,  South 
Carolina,  and  Florida,  but  has  not  heretofore  been  recorded  from  North  Carolina. 
Od  September  1^  1899,  a  small  specimen,  now  in  the  Beaufort  laboratory,  was 
taken  in  a  beam  trawl,  in  9  fathoms  of  water,  2  miles  southeast  of  Beaufort 
Inlet. 
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269.  OYNOSOIOK  REOALIS  (Blooh  &  Sotuwldoi).     ' 
"Trout";  "Sea  Trout";   "OrayTrout";    "Summer  Trout";  Weak-fish;  Squeteagae; 
Yellow-finned  Trout  (S.  0.) ;  Shad  Trout;  Sun  Trout. 

Jahnnit  rtealit  Bloch  A  Schneider,  Systemm  IchthyolociB,  TS,  1801;  Naw  York. 

Cuaotdan  rtvalit,  Ysrraw.  I87T.  209;    Beaufort.     Jordu  A  Gilbert.  ISTB.  377;    Bwutort.     BuU,  1887,  493: 

tout  Dear  WUnuDchm.     Jenkiiu,  1887,  01;   BeaufDct.    Joidui  A  EvemuDD.  18B8. 1407i  pL  ccxx,  fif. 

662.     WllsoD,  ie00,355i  Besufort.     Unloii.  1906,384;  BMufort. 

DiAONOBia. — Body  elongate,  very  aliglitly  compressed,  depth  contained  4  to  4.25  times 
in  total  length;  head  large,  contained  3.33  times  in  length;  mouth  large,  maxillary  extending 
beyond  pupil  and  contained  2. IS  times  in  length  of  head;  teeth  sharp,  canines  large;  snout 
oontained  4  to  4.33  times  in  head;  eye  .14  to  .20  head,  .75  snout;  gill-iskera  long  and  sharp,  16 
in  number,  11  on  lower  arm  of  arch;  scales  in  lateral  series  about  56,  in  transverae  series  about 
17;  dorsal  rays  x+i,26  (to  29);  anal  rays  ii, 11  toii,13;  caudal  very  slightly  concave;  pectorals 
short,  .5  head.  Color:  silvery  purple  and  other  reflections;  head,  back  and  sides  marited  by 
numerous  small  irregular  blackish  blotches,  mostly  arranged  in  wavy  oblique  lines;  dorsal  and 
caudal  tins  dusky;  ventral,  anal,  and  lower  margin  of  caudal  yellow,     (regalit,  royal.) 


Fig.  138.    SQUETEAauE;  Wel^k-fibb.    Cynoteion  regatU. 

This  species  is  found  along  our  coast  from  southern  New  England  to  the  Gulf 
States,  and  is  very  abundant  from  North  Carolina  northward,  bdng  caught  for 
market  in  large  quantities  and  being  the  most  valuable  member  of  the  drum 
family  in  United  States  waters.  It  goes  in  schools,  which  may  contain  many 
thousands  of  individuals,  and  the  iish  composing  a  given  school  are  ordinarily 
of  the  same  size.  The  usual  weight  is  about  2  pounds,  but  many  fish  weigh  4  to  6 
pounds,  and  examples  weighing  10  to  12  pounds  are  occasionally  met  with,  the 
maximum  known  weight  being  30  pounds. 

The  common  names  of  this  species  are  numerous,  and  some  of  them  are  very 
improper.  Weak-fish  and  squeteague  are  those  most  frequently  employed  on 
the  northern  part  of  the  east  coast;  but  in  the  Southern  States  "trout"  and  its 
compounds  are  in  general  use.  The  names  applied  in  North  Carolina  are  "  trout ", 
"sea  trout",  "summer  trout",  and  "gray  trout". 

In  North  Carolina  this  species  is  much  less  abundant  than  the  "spotted 
trout",  although  it  is  by  no  means  uncommon.  Like  the  other  species,  it  is 
present  almost  throughout  the  year.  It  is  taken  in  "  sink  nets"  in  winter,  and  with 
drag  nets,  drift  nets,  and  hook  and  line  in  spring  and  fall.  The  catch  is  smaller 
than  formerly,  and  the  market  value  of  the  fish  is  less  than  that  of  the  "spotted 
trout". 
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Mr.  S.  G.  Worth  reports  that  a  "trout  numb"  occurred  at  Beaufort  during 
the  last  week  in  November,  1903;  on  the  27th  the  weather  became  cold  very 
suddenly,  and  on  the  28th  many  gray  trout  were  picked  up  by  numerous  fisher- 
men; the  fish  floating  or  on  the  shores  and  just  able  to  move  their  fins.  One 
boat  with  2  men  secured  900  pounds. 

Menhaden  and  small  school  fishes  generally  are  preyed  on  by  the  weak-fisb, 
which  is  an  extremely  voracious  species.  Crabs,  shrimps,  annelids,  and  various 
other  invertebrates  are  also  eaten. 

The  spawning  season  is  in  late  spring  or  early  summer.  The  eggs  are 
buoyant,  very  numerous,  and  about  .036  inch  in  diameter,  and  hatch  in  2  days 
in  water  of  60°  F. 


270.  OYNOSOION  HEBULOSU8  (OutIw  &  Valenoiennes). 

"Trout";    "Speckled  Trout";    "Sea  Trout";    "Balmon  Trout";    "Black  Trout"; 

"Salmon";  Spotted  Weak-fiah;  Spotted Squeteague;  Southern Squetaagu a. 


uAValen 


ADDS,  Hiitoln  Natunlle  dea  Poinooi.  v.  79. 1830. 

7,  20fi;  BwuforL     J ordui  A  Gilbert.  1879,  377;  BoBUfart. 

3B6:  North  CaniliDft.     Jordu.  ISSS,  ZB;  Buutort     Bull,  1887,484,4031 

lut  Dsu  WilmiailoD.     Jsnldns,  1887,  91;    Beautart.     WilKin,  IBOO.  366: 


OMWnu  nabuleiut  Cui 
CiinoKUn  oonrfiiwimt.  Ykto 
Cynoaeion  maeuSatwn.  Goodn, 
Beaufoii,  Horslwad,  i 

Cirweitn  ntbuhtu*.  Jordu  A  EvBnnaon,  186S.  1409,  pi.  cexxi.  fl<.  S63.     lintoa,  190S.  386;  Bwufort. 


Fig.  139.    Spotted  Sqdbtk&que;  Socthern  SauETE&auE.    Cjfnotdon  ntbidottu. 

DiAOKoais. — Body  elongate,  somewhat  compteased,  depth  cootained  4.5  timee  in  length; 
bead  large,  contained  3.5  times  in  length;  maxillary  extending  to  posterior  border  of  orbit; 
snout  long,  sbarp,  contained  3.75  times  in  head;  eye  ,14  to  .16  head;  gill-rakers  short  and 
thick,  longest  not  longer  than  pupil,  11  in  number,*  7  on  arm  of  arch;  scales  in  lal«ral  series 
70  to  75,  in  tnuwverse  series  20;  dorsal  rays  x  +  i,25  (to  27),  longest  spines  less  than  .5  head; 
caudal  slightly  concave.  Color:  silvery,  back  darker  and  marked  posteriorly  by  numerous 
round  black  spots;  caudal  and  dorsal  fins  similarly  spotted.     (nAulotut,  clouded.) 

While  the  spotted  weak-fish  is  found  from  New  York  to  Texas,  it  is  rare 
north  of  Chesapeake  Bay,  from  which  region  southward  it  begins  to  replace  the 
other  species,  Cynoacton  regalia.  It  swims  in  schools,  and  preys  on  all  kinds  of 
small  fishes,  and  is  itself  eaten  by  blue-fish,  drum,  and  northern  squeteague. 
The  average  weight  is  3  to  4  pounds,  but  larger  fish  are  common  and  a  weight 
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of  10  pounds  is  not  infrequently  attained.  One  of  the  largest  examples  of  the 
spotted  squeteague  ever  caught  and  possibly  the  largest  ever  recorded  was 
taken  in  Neuse  River  in  the  winter  of  1903-4  and  exhibited  in  New  Bern  by 
Mr.  George  N.  Ives,  who  reports  that  the  fish  weighed  16.5  pounds. 

The  local  names  applied  to  the  species  are  indefensible,  but  will  probably 
never  be  supplanted  by  appropriate  ones.  Besides  "trout"  and  "sea  trout", 
which  are  shared  by  its  congener,  the  northern  squeteague,  it  is  known  as  the 
"speckled  trout",  "salmon  trout",  and  "salmon".  Mr.  W.  H.  Yopp  reports 
the  name  "black  trout"  as  in  use  among  the  Wilmington  fishermen,  by  whom 
the  other  species  is  called  "summer  trout".  Spotted  weak-fish  and  spotted 
squeteague  are  the  best  names,  and  their  use  should  be  encouraged. 

The  fish  is  very  abundant  in  North  Carolina,  and  it  is  the  principal  member  of 
the  drum  family  in  that  state  from  the  economic  standpoint.  Yarrow's  notes 
on  the  fish  as  observed  at  Beaufort  in  1871-2  are  interesting  because  of  the 
changes  that  have  occurred;  he  wrote: 

Very  abundant  from  February  to  June,  April  being  considered  the  best  month;  are  taken 
at  this  time  in  nets  only  as  they  will  not  take  the  hook  until  September,  upon  their  return  fnun 
the  northward.  The  roe  in  female  specimens  was  found  to  be  quite  laige  in  April.  Sise  from 
6  to  36  inches;  one  specimen,  taken  in  September,  1871,  with  hook,  measured  24  inches  in  length 
and  weighed  3}  pounds.  In  1872  the  species  first  appeared  January  9,  which  was  considered 
unusually  early. 

The  susceptibility  of  the  squeteagues  to  cold,  as  was  illustrated  in  the  case 
of  the  preceding  species,  is  shown  also  for  the  spotted  squeteague  in  the  following 
account  of  N.  E.  Armstrong,  of  Onslow  County: 

When  we  have  extremely  cold  and  cloudy  weather,  and  I  believe  also  windy  weather  for 
three  or  four  days,  the  trout  at  the  mouth  of  New  River  are  benumbed,  and  on  the  first  sunny 
day,  rise  to  the  surface,  and  after  a  day  or  two  die  and  sink  to  the  bottom  or  are  washed  ashore. 
As  soon  as  they  rise,  there  are  generally  hundreds  of  men  ready  with  nets,  dip  nets,  gigs,  and 
in  some  instances  nothing  but  their  hands  and  boats,  to  pick  them  up.  They  are  sometimes 
washed  ashore  in  long  heaps,  two  and  three  feet  deep,  for  a  considerable  distance.  When 
these  ''numbs"  occur  it  is  generally  known  throughout  this  and  adjoining  counties,  and  carta 
and  wagons  come  for  the  fish  by  hundreds,  sometimes  from  a  distance  of  fifty  or  sixty  miles. 
There  was  a  "numb"  in  January,  1877,  and  another  in  the  winter  of  1879,  about  the  same 
time,  but  they  do  not  occur  frequently.* 

It  is  interesting  to  observe  that  in  the  note  on  this  species  in  Lawson's 
work  (1709)  reference  is  made  to  the  same  phenomenon: 

Trouts  of  the  saltwater  are  exactly  shaped  like  the  trouts  in  Europe,  having  blackish, not 
red  spots.  They  are  in  the  Salts,  and  are  not  red  within,  but  white,  yet  a  very  good  fish.  They 
are  so  tender  that  if  they  are  in  or  near  fresh  water,  and  a  sudden  frost  come,  they  are  benum'd 
and  float  on  the  surface  of  the  water,  as  if  dead;  and  then  they  take  up  canoe-loads  of 
them.     If  you  put  them  into  warm  water,  they  perfectly  recover. 

The  egg  of  this  species  is  somewhat  smaller  than  that  of  the  northern 
squeteague,  and  hatches  in  40  hours  in  water  of  77®F.  The  spawning  grounds 
are  the  bays  and  sounds. 

^American  Fiabes.     By  G.  Brown  Good*.     New  York.  1888.     P.  119. 
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No  recent  statistics  have  been  gathered  to  show  the  relative  catch  of 
" spotted  trout"  and  " gray  trout "  in  this  state.  In  1880  the  yield  of  the  former 
was  950,000  pounds  as  against  only  170,000  pounds  of  the  latter.  Dr.  Coker 
contributes  the  following  data  pertaining  to  the  year  1903  and  the  seasons  imme- 
diately preceding  in  the  Beaufort  region: 

The  spotted  trout  is  taken  now  in  spring  and  fall  as  it  was  formerly,  but  not  in  such 
quantities  as  in  winter.  The  special  value  of  this  fish  to  the  fisherman  at  present  is  that  it  is 
caught  during  the  winter  when  other  fish  are  scarce.  The  winter  fishing  is  of  recent  develop- 
ment, and  large  schools  of  spotted  trout  are  now  found.  It  is  hardly  to  be  supposed  that 
fishermen  who  sail  up  and  down  the  sounds  and  bays,  and  whose  daily  experience  trains  their 
eyes  to  detect  schools  of  &h,  have  for  years  overlooked  such  schools  as  now  appear  in  frequented 
or  easily  accessible  places.  Presumably,  the  presence  of  these  schools  in  winter  presents 
something  new  and  unexplained.  Possibly  the  explanation  could  be  found  in  changed  condi- 
tions at  some  other  originally  frequented  place.  Sometimes  a  school  of  trout  is  found  in 
some  creek  where  it  is  possible  to  hem  them  in  and  hold  them.  Then  by  some  device  the  law 
against  placing  an  obstruction  entirely  across  such  creeks  is  evaded  or  disregarded,  and  the 
entire  school  of  possibly  ten  or  fifteen  thousand  pounds  is  taken  out  at  once,  or  in  installments. 
Two  years  ago  an  immense  catch  was  made  in  this  way;  the  figures  cannot  be  given,  but  one 
dealer  states  that  he  received  60,000  pounds  from  this  one  school  and  estimates  that  it  con- 
tained over  100,000  pounds. 

Spotted  trout,  formerly  classed  with  the  grajf  trout,  are  now  in  better  and  growing  demand 
and  are  regarded  as  less  deserving  of  the  name  weak-fish,  as  the  flesh  is  firmer  and  keeps  better. 
To  the  fishermen  they  are  worth  2  cents  a  pound  more  than  the  squeteague,  which  means  about 
double  the  price  of  the  latter.  Formerly  there  was  a  good  demand  for  the  sounds  of  trout, 
the  price  ranging  from  75  cents  to  $1.25  per  pound.  A  unique  instrument  was  devised  by 
means  of  which  the  sounds  could  be  extracted  through  the  throat  and  gill  deft,  without  other 
injury  to  the  fish,  which  were  afterwards  strung  or  boxed  and  sold.  The  essential  part  of 
this  instrument  was  the  "hook",  a  piece  of  stiff  wire  hooked  at  the  end  and  filed  sharp.  The 
hook  might  or  might  not  have  a  "gouger"  of  wood  attached.  Now  only  one  dealer  ships  the 
sounds,  receiving  25  to  30  cents  per  pound. 

In  the  Cape  Fear  region  this  fish  is  caught  mostly  from  September  to  May; 
it  weighs  2  to  10  pounds  and  brings  twice  as  much  per  pound  as  the  "  gray  trout''. 

Genus  LARIMUS  Cuvier  ft  Valenciennes. 

9 

Small  American  shore  fishes,  with  elongate,  compressed  body;  large, 
terminal  mouth,  which  is  vertical  or  very  oblique;  short  snout;  projecting  lower 
jaw;  very  small  teeth;  no  bony  teeth  on  preopercle;  well  developed  pseudo- 
branchise;  long  and  slender  gill-rakers.  Six  known  species,  1  found  on  coast  of 
United  States.     {Larimus,  a  name  whose  significance  has  not  been  stated.) 

271.  LARIMUS  FASOIATUS  Holbrook. 
Bullhead  (S.  0.);  Ohub  (S.  0.);  Banded  Drum. 

LarimuM  fa§e%cUua  Holbrook.  Ichthyology  of  South  Carolina.  153.  pi.  22,  fig.  1.  1860;    Charleston.     Jordan  4 
•         £vermann«  1808, 1424. 

DiAQNOSis. — Body  much  compressed,  back  elevated,  depth  .33  length;  head  contained 
3.5  times  in  total  length;  length  o(  snout  contained  5.5  times  in  head;  maxillary  .5  length  of 
head,  extending  as  far  as  posterior  third  of  eye;  teeth  small,  in  single  series  in  each  jaw;  eye 
.25  head;  minute  dlia  on  preopercle;  gill-rakers  as  long  as  eye,  36  in  number,  24  being  below 
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angle;  scales  large,  cteooid,  about  50  in  lateral  aeriee,  14  to  16  in  transverse  seriee;  donal  rays 
x+t,24  to  26,  third  and  fourth  spines  contained  2}  times  in  head;  anal  rays  ii,5  or  ii,6,  second- 
spine  .33  length  of  head.  Color:  grayish  olive  above,  silvery  white  below;  7  to  9  dark  vertical 
bars  exlending  from  back  to  middle  of  sides;  anal,  vsntrals,  and  lower  rays  of  caudal  yellow; 
cheeks,  opercles,  inside  of  mouth,  and  gill-cavity  light  yellow.     (Jtuciattu,  banded.) 

The  regular  range  of  this  species  ia  Chesapeake  Bay  to  Texas,  but  stragglers 
have  been  found  as  far  north  as  Massachusetts  (Woods  Hole).  It  is  not  common 
anywhere,  and  has  not  heretofore  been  recorded  from  North  Carolina.  Within 
the  past  few  years  several  specimens  have  been  collected  at  Beaufort,  and  3 
about  3  inches  long,  obtained  in  1902,  are  now  in  the  laboratory  at  that  place. 
The  species  probably  does  not  exceed  1  foot  in  length. 

Gedus  BAKDIELLA  OilL    HsdemoiMUM. 

Small  American  shore  fishes,  mostly  of  a  plain  silvery  color,  with  moder- 
ately elongate,  compressed  body;  elevated  back;  somewhat  oblique  mouth, 
with  small  teeth  in  several  rows;  slender  gill-rakers;  toothed  margin  of  preoper- 
cle;  and  continuous  dorsal  fin.  The  species  are  mostly  subtropical,  only  1  being 
known  from  the  United  States.  (Named  for  Spencer  FuUerton  Baird,  late  U.  S. 
Commissioner  of  Fisheries  and  Secretary  of  the  Smithsonian  Institution.) 

272.   BAZRDIELUL  OHRYSURA  (LacdpMa). 

"Perch";  "White  Perch";  "SandPeroli";  "YeUow-finnad  Paroh";  "Silver  Peroh"; 

YeUow-taU. 

IMljtaradancAnrninuLaodpide.  IIlBtoinNfttui«]ledMPoln>>ni.<il,e4, 1802:  South  CkroHna. 
fiotnJHUapufulala.yuTow.  1877,210;  Bwufort.     Jordu  A  QUbsrt,  1870.377;  Beaafort. 
AnmanAriwuni.  JorUq,  1886,  28:  Beaufort.    Jenkiiu.  1887,901  Bwutart. 

BairduOa  cSrytura.  Qooda,  18S4. 375:  B«ufort     Jordu  A  Ennouin,  18B8, 1433,  pL  Dozxil,  Bg,  566.     liatoD, 
1905,387;  Bewifmt. 


Fig.  140.    Yellow-tail.    Bairdidla  dttyi 


DiAQHOsis. — Body  oblong,  compressed,  the  depth  .33  total  length;  head  contained  3.33 
to  S.fiO  times  in  length;  snout  short  and  blunt,  as  long  as  eye;  maxillary  extending  beyond 
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pupil;  teeth  in  lower  jaw  in  a  dose-set  series,  with  a  few  smaller  teeth  in  front,  teeth  in  upper 
jaw  in  a  villifonn  band,  with  a  series  of  small  canines  outside;  preopercle  serrate;  gill-rakers 
long  and  slender,  24  in  number,  16  on  lower  arm;  scales  in  lateral  series  about  50,  in  transverse 
series  20;  dorsal  rays  xi+i,22;  anal  rays  ii,  10;  caudal,  double  truncate;  soft  dorsal  and  anal 
scaled  for  about  half  their  height.  Color:  dull  greenish  above,  silvery  below;  upper  parts  with 
minute  dark  specks  which  form  streaks  along  sides;  fins  mostly  yellow;  peritoneum  white. 
(chrysura,  golden-tailed.) 

The  yellow-tail,  which  is  known  as  "perch",  "silver  perch",  "white  perch", 
"yellow  finned  perch",  and  "sand  perch"  in  North  Carolina,  frequents  the  shore 
of  the  Middle  Atlantic,  South  Atlantic,  and  Gulf  States.  It  abounds  in  the 
North  Carolina  sounds,  estuaries,  and  salt  waters  generally  from  early  spring 
to  late  fall,  and  may  be  present  in  winter  on  the  southern  part  of  the  coast. 
Its  maximum  length  is  only  about  8  inches,  and  it  is  therefore  too  small  to  be 
of  great  economic  value,  but  it  is  an  excellent  pan  fish,  comparable  with  the 
spot.  The  male  yellow-tails  make  a  faint  drumming  sound,  which  usually  lasts 
5  to  10  seconds;  while  the  sound  continues  the  abdomen  is  flattened  and  the 
sides  rise  slightly.  The  air-bladder  is  similar  to  that  of  the  squeteagues,  con- 
sisting of  a  long  cylindrical  body,  a  head,  and  two  short  horns.  The  drum- 
ming muscles  are  connected  by  a  stout  tendon  or  aponeurosis. 

Spawning  of  the  yellow-tails  at  Beaufort  occurs  during  late  April  and  early 
May.  By  June  the  young  of  the  year  are  about  an  inch  long,  and  during  summer 
specimens  of  all  sizes  from  1  to  7  inches  long  are  observed. 

Genus  STELLIFER  Oken. 

Small  American  fishes,  allied  to  Bairdiella,  chiefly  distinguished  by  the 
spongy  and  cavernous  structure  of  the  skull,  which  is  broad  and  flattened 
between  the  eyes.  Of  the  numerous  species,  only  1  is  known  from  the  United 
States  coasts.  {Stellifer,  star-bearing,  in  allusion  to  the  radiating  lines  on  the 
suborbital.) 

278.  STELLIFER  LANOEOLATXJS  (Holbrook). 

Homoprion  laneeolatua  Holbrook,  Ichthyoloty  of  Sputh  Carolina,  ed.  i,  168,  pi.  23,  1866:  Port  Royal  Sound, 

Beaufort,  8.  C. 
SteUifer  laneeolaiu9,  Jordan  4  Evermann,  1808, 1443. 

D1AONO8I8. — Body  elongate,  compressed,  depth  contained  about  3.33  times  in  length; 
head  short,  deep,  eqiud  to  depth;  mouth  moderate,  maxillary  extending  to  pupil;  snout  short, 
about  .25  length  of  head;  eye  .2  length  of  head;  6  to  8  spines  on  preopercle;  teeth  in  upper 
jaw  in  broad  bands;  interorbital  space  .33  length  of  head;  gill-rakers  .75  diameter  of  eye,  35 
in  number,  22  on  lower  arm  of  first  arch;  scales  in  lateral  series  47  to  50,  in  transverse  series 
13;  dorsal  fins  continuous;  dorsal  rays  xi+i,20  (to  23),  the  spines  slender,  the  soft  rays  low  and 
of  uniform  length;  anal  rays  ii,7  or  11,8;  caudal  fin  with  its  central  rays  longest;  first  ventral 
ray  filiform.  Color:  bluish  gray  above,  silvery  white  below;  a  series  of  small  black  spots  at  base 
of  dorsal  fin;  fins  more  or  less  yellow.  (lanceolatuSf  lanceolate,  in  allusion  to  the  shape  of  the 
caudal.) 

This  small,  rare  drum,  heretofore  known  from  South  Carolina  to  Texas  in 
rather  deep  water,  was  found  at  Beaufort  in  the  summer  of  1903,  and  2  specimens 
about  3  inches  long  are  now  in  the  laboratory  museum.  The  maximum  length 
appears  to  be  only  6  inches. 
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QtOM  LBK>ST01CVS  I«c<pUe.  Elpoti. 
Thifl  genus,  whicti  contaiiiB  only  1  known  species,  is  characterized  by  a 
comparatively  short,  elevated,  compressed  body,  with  short,  obtuse  head,  small 
mouth,  rounded  snout,  toothless  lower  jaw,  entire  preopercular  margin,  con- 
tinuous dorsal  fins,  the  anterior  high  and  with  10  spines,  and  short  gill-rakers. 
{Leiostomut,  smooth  mouth.) 


"Spot' 


274.    LEIOSTOUUS  XANTHURUS  Lacdpbde. 
1  "Jimmy";  Ohub  (S.  O.);  Roach  (Ta.);  Goodjri  Lafa7ett«. 


£*hm(miiu  mAttrvt  lu^tdc,  Rwtoin  Nktunlla  dw  PuntKu,  it,  43S,  pi.  ID,  Bg.  1. 1802;  OmvUdb.  Yv 
1877, 210;  Bwufort.  Jordu*  Gilbut,  187ll,377iBewif[irt.  JonUn.  IS86, 28;  BMuTott.  Ekrll,  1 
486,  4B3;  Bsutort  r(«ion  and  oout  omv  Wilminctoo  Jaokiu,  1887,  SO;  Beaufort.  Jordmn  t  E 
mun,  1808, 1468.  pi.  iMxiiii,  Os.  OOS.     Unton.  IMG,  391;  Beaufort. 

r.  IBTT,  21D;  Beaufort.     Jordan  A:  Qiltwrt,  1870,3771  BMufort. 


Fig.  141.    Spot.    Ltiotlomu*  xattihurv*. 


DiAaNosiB. — Back  elevated,  mucb  compieaaed  is  front  of  doraal,  depth  .33  length;  bead 
contained  about  3.5  times  in  total  length;  anout  blunt,  contained  about  3.5  times  in  head; 
mouth  small,  horisontal,  slightly  inferior,  maxillary  extending  to  pupil;  eye  shorter  than  snout, 
about  .25  length  of  head;  gill-rakers  short  and  slender,  about  30  in  number,  22  belov  sji^a; 
scales  strongly  ctenoid,  number  in  lateral  series  60  to  70,  in  transverse  series  about  20;  dorsal 
rays  x+ 1,30  (to  32),  the  longest  spine  (third)  .66  length  of  head;  soft  dorsal  with  a  sheath  of 
scales  along  its  base;  anal  rays  ii,12;  pectorals  as  long  as  head;  ventrala  .33  Hhorter;  caudal 
slightly  forked.  Color:  bluish  gray  ^ove,  silvery  below;  back  and  aides  with  12  t«  15  narrow 
bronie  or  yellow  bands  extending  obliquely  downward  and  forward;  a  round  bronze  or  yellow 
q>ot  on  shoulder;  fins  pale  yellow,  the  soft  dorsal  with  a  row  of  pale  blue  spots  involving  only 
the  membranes,  the  caudal  margin  black,    {xanlhunu,  jrellow-tailed.) 

The  spot,  which  gets  its  name  from  the  round  mark  on  its  shoulder,  inhabits 
the  east  coast  of  the  United  States  from  Massachusetts  to  Texas,  and  is  one  of 
the  ,most  abundant  and  best  known  of  our  food  fishes.  It  abounds  in  the 
sounds  and  other  coastal  waters  of  North  Carolina,  and  often  enters  water  that 
is  perfectly  fresh.     In  spring,  during  the  shad  fishery,  it  Is  found  throughout 
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Albemarle  Sound,  being  frequently  taken  in  the  shad  seines  and  pound  nets  of 
the  Avoca  section.  In  the  Beaufort  region  the  spot  is  exceedingly  abundant, 
being  exceeded  in  numbers  only  by  mullet  among  the  staple  food  fishes.  The 
fish  is  known  almost  everywhere  in  the  state  as  ''spot",  but  the  name  "jimmy" 
is  also  in  quite  general  use. 

The  species  seldom  exceeds  10  inches  in  length  and  averages  only  6  or  7 
inches.  One  of  the  largest  specimens  of  which  a  record  has  been  made  was 
collected  by  Mr.  Worth  at  Cape  Lookout  in  November,  1903;  it  was  a  ripe  male 
13  inches  long  over  all,  11  inches  to  base  of  tail,  and  4  inches  deep. 

The  mouth  of  the  spot  is  small  and  weak,  and  the  foot  consists  chiefly  of 
little  invertebrates  (moUusks,  crustaceans,  annelids,  sea-urchins,  etc.)  and 
young  or  small  fishes.  Sea-weeds  are  not  infrequently  found  in  the  stomach, 
but  whether  they  are  taken  intentionally  is  not  known. 

The  male  spots  makes  a  drumming  sound  which  is  not  nearly  so  loud  as 
that  produced  by  the  croaker,  the  air-bladder  being  very  thin  and  the  special 
drumming  muscle  only  slightly  developed. 

Spawning  occurs  in  North  Carolina  in  late  fall  or  early  winter  in  the  salt- 
water sounds  and  inlets,  but  no  special  observations  on  the  eggs  have  been 
made.  The  very  young  may  be  found  in  great  abundance  at  Beaufort  in  late 
winter,  and  from  that  time  until  maturity  the  growth  of  the  fish  may  be  observed 
in  all  the  local  waters  south  of  Cape  Hatteras.  In  the  early  part  of  March  the 
young  are  about  1  inch  long,  but  some  examples  only  .5  inch  long  are  noted  at 
Beaufort  as  late  as  April  1.  By  the  middle  of  April  they  have  attained  a  length 
of  1.6  to  1.75  inches,  and  by  the  middle  of  May  they  average  2  to  2.25  inches. 
By  June  15  fish  3  to  3.5  inches  long  are  met  with,  and  by  the  end  of  that  month 
specimens  4  inches  long  may  be  taken.  Through  the  summer  the  growth 
continues  rapid,  and  it  would  seem  that  spawning  size  may  be  reached  within 
a  year  after  hatching.  The  very  young  are  marked  with  vague  oblique  bars, 
but  the  characteristic  color  pattern  and  the  shoulder  spot  do  not  appear  till  the 
fish  are  about  2  inches  long. 

The  spot  does  not  support  a  special  fishery  in  this  state,  but  is  taken  inci- 
dently  in  seines,  gill  nets,  and  pound  nets  in  all  the  coastal  counties,  the  bulk  of 
the  catch  being  credited  to  Dare,  Carteret,  Hyde,  and  New  Hanover  counties 
in  the  order  given.  In  1890  the  quantity  sold  was  408,260  pounds,  worth 
$10,862.  By  1897  the  product  had  increased  to  849,980  pounds,  valued  at 
$14,197.  The  yield  in  1902  was  872,695  pounds,  for  which  the  fishermen 
received  $20,116;  of  this  quantity  208,800  pounds,  worth  $7,384,  were  salted. 

In  North  Carolina,  as  elsewhere,  the  spot  ranks  high  as  a  food  and  is  by 
many  persons  regarded  as  the  best  of  the  salt-water  pan  fishes.  There  is  a 
good  demand  for  North  Carolina  spots  in  Baltimore,  Washington,  and  other  mar- 
kets of  the  Chesapeake  region,  and  the  fish  is  also  rated  high  as  a  salt  fish  for  local 
consumption. 
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0«iiui  HICROPOGOIT  CuTiar  ft  ValendennML  Croaken. 
Moderate  sized  American  ahore  fishes,  with  somewhat  elongate  body;  large 
rounded  snout;  strongly  serrate  preopercle;  teeth  in  villiform  bands;  a  row  of 
short,  slender  barbels  on  each  aide  of  chin;  short  gill-rakers;  bitnincate  caudal 
fin;  and  air-bladder  with  long,  slender  lateral  horns.  Of  the  5  or  6  known  species, 
only  1  inhabits  the  waters  of  the  United  States.     (Micropogon,  small  beard.) 

275.  mOBOPOdON  UNDULATUS  (Llim»U8). 
"Oroaker";  "Orooua";  "Hard-baad". 

/■fivatHiiIuIata  Unnieiu,  Srstaau  Natom.ed.  ^.  4S3. 1760;  South  Carolio, 

Uienpoom  undulalut.  Ymrnnr.  ISH,  310;  B«uifort.    Jonbui  &  OUbml.  187ft,  378;  BuuTon.     Oowie.  ISM, 

37Sl  Bwuloit.         Eull.  I8S7,  493;  oout  near  Wilmincton.     Jenkiiu.  1B87.  90;  Bnufort.     Jordui  & 

Everaunn,  1808,  1441,  pi,  csxxiv.  fie.  570.     Linton.  1906.  394;  Benufort. 

DuONOsis. — Form  stout,  back  moderately  elevated  aod  compreaaed,  depth  contained  3.3 
times  in  t^ita!  length;  head  large,  equal  to  depth,  snout  prominent,  twice  length  of  eye;  mouth 
small,  horizontal,  the  maxillary  barely  reaching  front  of  eye;  eye  .2  length  of  head  or  leaa;  gill- 
rakers  about  23,  IS  below  angle;  scales  in  lateral  series  about  £5,  in  transverse  series  2S;  dorsal 
rays  x+ 1,28  (or  29),  the  spinous  part  high,  the  longest  spine  a  little  less  than  .5  length  of  head; 
anal  rays  ii,7,  the  longest  ray  equal  to  longest  doreal  spine;  pectorals  pointed,  .6  head.  Color: 
brassy  or  grayish  silvery  above,  silvery  white  below;  back  profusely  spotted  with  dark  brown, 
the  spots  smaller  than  scales  and  irregularly  arranged;  sides  marked  with  numerous  wavy,  dark 
brown  oblique  stripes,  longest  anteriorly  and  becoming  very  short  under  posterior  end  of  soft 
dorsal  fin  where  they  terminate;  both  dorsal  fins  with  numerous  small  dark  spots;  caudal  dusky 
greenish;  other  fins  pale  yellow,     (undulofus,  wavy.) 


Fig.  142.     Croakxr.     Micropogon  unduiatut. 

This  fish,  known  as  croaker  throughout  its  range,  is  one  of  the  commonest 
food  fishes  on  the  South  Atlantic  and  Gulf  coasts.  While  it  is  occasionally  taken 
as  far  north  as  Massachusetts,  it  is  not  ordinarily  numerous  north  of  Chesa- 
peake Bay.  It  is  one  of  the  most  abundant  food  fiahes  of  the  North  Carolina 
coast,  being  found  in  the  aounds,  estuaries,  and  inlets,  and  on  the  outer  shores 
from  early  spring;  and  in  Beaufort  Harbor  is  said  to  be  exceeded  in  abundance 
only  by  the  mullet  and  the  spot  among  the  staple  market  fishes. 

The  croaker  gets  its  name  from  the  peculiar  grunting  or  croaking  noise  it 
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emits,  through  the  joint  action  of  a  tense  air-bladder  and  a  rapidly  contracting 
pair  of  special  muscles.  This  sound  may  be  heard  for  a  considerable  distance 
below  the  surface  when  a  fish  is  caught  on  the  hook,  and  is  also  produced  after 
the  fish  is  landed.  Both  sexes  croak,  in  which  respect  this  species  differs  from 
all  other  local  scisenids.  The  croaker's  air-bladder  is  of  a  very  peculiar  shape. 
The'body  is  oblong;  from  each  side  arises  a  slender  process  or  horn  which  extends 
forward  beyond  the  anterior  end  of  the  bladder  and  then  curves  backward,  the 
two  horns  approaching  close  together  near  the  anterior  pole;  extending  backward 
from  the  posterior  end  of  the  bladder  is  a  slender  tail-like  appendage. 

On  parts  of  Pamlico  Sound  this  fish  is  known  as  "hard-head",  and  "crocus" 
is  in  quite  general  use.  The  latter  name,  which  has  by  some  persons  been  regarded 
as  a  modern  corruption  of  croaker,  was  applied  to  the  fish  in  North  Carolina  at 
least  as  early  as  1709,  when  John.Lawson  wrote: 

The  crocus  is  a  fish,  in  shape  like  a  pearch,  and  in  taste  like  a  whiting.  They  croke  and 
make  a  noise  in  your  hand,  when  taken  with  hook  or  net.    They  are  very  good. 

The  croaker  does  not  usually  exceed  10  or  12  inches  in  length  but.may  reach 
18  inches.  It  feeds  largely  on  crustaceans,  and  bites  readily  at  crab  bait,  but 
it  also  eats  fish.  The  stomach  contents  of  17  adults  examined  by  Dr.  Coker  at 
Beaufort  in  June  and  July  consisted  chiefly  of  razor  clams,  annelids,  and  amphi- 
pods.  Twelve  young  croakers,  2  to  3.5  inches  long,  contained  large  numbers  of 
young  and  adult  copepods  and  amphipods,  young  barnacles  (cypris  stage), 
ostracods,  and  nematode  worms. 

The  spawning  time  of  the  croaker  is  late  fall  or  early  winter,  and  the  spawn- 
ing grounds  are  the  sounds,  estuaries,  and  inside  waters  generally.  By  the  first 
of  August  the  young  have  attained  an  average  length  of  5  inches  in  Beaufort 
Harbor,  and  by  the  time  the  spawning  period  arrives  the  largest  yearlings  may 
be  7  or  8  inches  long. 

Among  the  salt-water  fishes  of  the  state  the  croaker  is  exceeded  in  impor- 
tance by  only  the  mullets  and  squeteagues.  At  Beaufort  and  other  points  it  was 
for  a  long  time  regarded  with  little  favor  and  often  discarded,  but  it  has  now 
become  a  very  salable  species,  being  a  good  pan  fish  and  keeping  well  when 
shipped  to  the  markets.  It  is  caught  along  the  entire  coast  in  seines,  gill  nets, 
and  pound  nets,  and  is  taken  also  in  considerable  quantities  with  hand  lines, 
especially  in  Craven  County.  From  286,776  pounds,  worth  $7,172,  marketed  in 
1889  the  yield  arose  to  1,279,000  pounds,  worth  $18,936,  in  1897,  and  by  1902 
the  catch  had  increased  to  1,928,635  pounds,  valued  at  $38,320.  A  small  pro- 
portion of  the  product  is  salted. 

Oenus  SCLENOPS  GilL    Red  Drums. 

This  genus  includes  a  single  species,  and  is  distinguished  by  a  rather  elongate, 
slightly  compressed  body;  arched  back;  well  developed  teeth  in  jaws;  short, 
thick  gill-rakers;  serrations  on  preopercle  disappearing  with  age;  absence  of 
scales  on  soft  dorsal  fin,  and  other  characters  indicated  in  the  foregoing  key. 
(Sciomops,  having  the  appearance  of  Scisena,  an  ancient  name  of  one  of  the 
Mediterranean  drums.) 


PI8HB3   OP   NOBTB   CAROUNA. 


S7S.  SOrSNOFS  OOELLATUS  (Llimatu). 

"Drum";  "H»dDrum";  "Pnppy  Drum"  (young);  "Spotted Baas";  OhsjmelBus; 
B«d-flab;  Bnuutod  Dram  (S.  0.)- 

ikNMnn.eit.xii.  483. 1766;  South  OuoUu. 
I,  Yurov,  1877.  210;    BeMifort.    JonUn  *  Oilbert.  1870.  378;    B«aaf(^     Jordmn  A  E<nr~ 
TDUin.  1808. 1463.  pL  emnd],  Og.  567.     linton.  IMS.  300;  BsHifort. 
5c>a»  oeillaCa.  Jordui.  1886. 28:  B««ifort.     Jenkiiu.  1S87.M:  Beanturt.     EulB.  1887,486;  Bsatort. 

DiAONoeie. — Fonn  rather  rdiiut,  depth  contAined  3.5  times  in  length;  head  long,  equal 
to  depth,  profile  rather  steep;  snout  blunt,  .25  length  of  bead;  eye  .14  length  of  head;  mouth 
large,  horiiontal,  maxillary  extending  nearly  to  posterior  edge  of  eye;  jaw  teeth  in  "villifonn 
bands,  the  outer  teeth  in  upper  jaw  enlarged;  giU-iakers  very  abort,  less  than  diameter  of  pupil, 
12  in  number,  of  which  7  are  below  angle;  scales  in  lateral  series  4S  to  50,  in  trauaverae  aeries 
16,  those  on  breast  deeply  imbedded;  dorsal  fins  scarcely  separate,  rays  x-4-i,24;  anal  fin  long, 
rays  ii,S;  caudal  margin  square  or  slightly  concave.  Color;  silvery  red;  each  scale  with  a 
dark  center,  theae  marks  forming  obscure  lateral  stripes;  a  jet  black  spot  at  base  of  caudal  fin 
above;  sometimes  several  such  spats,  and  oecaaioDally  a  line  of  tbem  along  the  sides,  (occf- 
lotus,  having  eye-like  spots.) 


/'' 


/a 


Pig.  143.    Red  Druu;  REO-nsH.    Seianopt  oeattotw. 

The  red  dram  is  one  of  the  largest  and  most  valuable  fish^  of  the  South 
Atlantic  and  Gulf  coasts;  it  occurs  as  a  straggler  as  far  north  as  Massachusetts, 
but  is  not  regularly  taken  in  any  numbers  north  of  Chesapeake  Bay.  It 
reaches  a  length  of  5  feet  and  a  weight  of  75  pounds;  the  average  weight, 
however,  is  about  10  pounds.     The  food  consists  of  small  fish  and  crustaceans. 

In  North  Carolina,  where  this  fish  is  called  "drum",  "red  drum",  and 
"spotted  bass",  it  is  abundant  and  is  a  food  fish  of  moderate  importance,  being 
caught  with  nets  and  lines  in  the  spring,  fall  and  winter.  The  fishery  is  "most 
extensive  in  Carteret  County.  In  the  Cape  Fear  r^ion  the  fish  is  taken  chiefly 
from  September  to  March.  Mr.  George  N.  Ives  states  that  it  is  found  in  Neuse 
River  throughout  the  year.  It  is  abundant  about  Roanoke  Island  in  spring, 
especially  in  May,  going  in  large  schools.  There  is  a  record  of  a  59-pound  fish 
caught  Trith  a  line  at  Manteo. 

The  value  of  the  red  drum  varies  much  in  accordance  with  the  aiz*.  At 
Beaufort  four  grades  are  recognized  by  fishermen  and  dealers :    "  Puppy  dnuna  ", 
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"yearling  drums",  "two-foot  drums",  and  "old  drums".  The  most  valued 
is  the  yearling,  but  the  two-foot  drum  is  of  nearly  the  same  value;  these  are 
shipped  to  the  northern  markets.  The  puppy  drums  are  shipped  only  in  boxes 
of  assorted  fish.  The  old  drums,  while  highly  prized  as  game  fish,  are  of  little 
value  as  food  when  eaten  fresh,  but  are  very  acceptable  when  salted  and  dried, 
the  viscera  being  removed,  the  back-bone  taken  out,  and  the  sides  cut  off,  salted, 
and  laid  out  to  dry,  often  on  the  roof  of  the  fisherman's  house.  The  dried  fish 
are  rather  coarse,  but  with  proper  cooking  are  reported  to  be  very  good.  The 
catch  of  this  species  in  North  CaroUna  in  1902  was  about  200,000  pounds,  valued 
at  about  $3,000. 

The  characteristic  caudal  spot  normally  lies  between  the  lateral  line  and  the 
upper  edge  of  the  tail,  and  is  about  the  size  of  the  eye.  Supernumerary  spots 
are  often  met  with,  these  being  in  advance  of  the  other  spot  above,  on,  or  below 
the  lateral  line  or  occasionally  immediately  below  the  regular  mark;  the  extra 
spots  are  nearly  always  smaller,  and  usually  absent  from  one  side. 

Genus  MENTICIRRHIJS  Gill.    Whitings. 

Small  American  shore  fishes,  most  frequently  found  on  sandy  bottom;  char- 
acterized by  elongate,  little  compressed  body;  long  conical  head  with  overhang- 
ing snout;  small,  horizontal  mouth,  with  teeth  in  band,  in  both  jaws;  a  single 
barbel  on  chin;  short  gill-rakers;  10  or  11  rather  high,  slender  dorsal  spines;  anal 
fin  with  a  single  sharp  spine;  asymmetrical  caudal  fin,  the  upper  lobe  sharp,  the 
lower  rounded;  and  absent  air-bladder.  Three  of  the  9  or  10  known  species  are 
found  on  the  North  Carolina  coast,  and  are  not  often  distinguished,  all  being 
known  there  as  "sea  mullet". 

Key  to  the  North  Carolina  species  of  Mentidrrhus. 

i.  Gill-rakers  on  first  arch  mere  tubercular  projections,  covered  with  teeth;  scales  on  breast 
large;  some  of  outer  teeth  in  upper  jaw  enlarged;  body  with  more  or  less  distinct  dark 
markings. 
a.  Soft  rays  of  dorsal  fin  25  or  26;  spinous  dorsal  little  elevated,  the  longest  spine  not  reach- 
ing soft  dorsal  when  flexed;  color  silvery  gray  with  obscure  dusky  bars  on  back  and 

sides;  pectorals  yellowish americanus, 

aa.  Soft  rays  of  dorsal  fin  26  or  27;  spinous  dorsal  elevated,  the  longest  spine  reaching  beyond 
front  of  soft  dorsal  when  flexea;  color  dusky  gray,  with  well  defined  black  irregular  bars 

on  back  and  sides;  color  sometimes  almost  entirely  black;  pectorals  dark saxatUis. 

ii.  Gill-rakers  on  first  arch  short  and  slender;  scales  on  breast  small;  outer  teeth  in  upper  jaw 
scarcely  enlarged;  body  silvery,  without  any  dark  markings  whatever littoralis. 

{Mentidrrhus t  chin  barbel.) 

277.  MENTIOIRRHUS  AMERIOANUS  (Linnssus). 

"Sea  Mullet";  "Whiting";  "Round-head";  "Sea-mink";  "King-fish";  "Virginia 

Mullet";  Oarolina  Whiting. 

Cyprinut  amerieaniM  linnaus.  Systema  Naturae,  ed.  x,  321,  1758;  CaroUna. 

MerUieirrtu  aUntmus,  Yarrow,  1877.  210;  Beaufort.     Goode,  1884,  376;  Gape  Fear  River,  N.  C.  to  Rio  Grande, 

Texas.     Earll.  1887,  486;  Beaiifort.    JenkinB,  1887,00;  Beaufort.     Kendall  d^  Smith,  1894,  24;  Hat- 

teras  Inlet. 
MmUtdrrhtu  ammieamu,  Jordan  A  Evennann.  1808,  1474,  pL  oczzv,  fig.  572.     Linton,  1005,  808;  Beaufort. 

Diagnosis. — ^Depth  .20  to  .25  length;  head  .28  length;  maxillary  reaching  as  far  as  pupil; 
outer  teeth  in  upper  jaw  much  enlarged;  eye  small,  .14  length  of  head,  .5  length  of  snout;  scales 


322  ruHss  or  nobth  cabouha. 

in  Uteral  Kriea  55;  dorsal  rwjM  xi+  ifi*  (or  25):  anal  njn  1,7;  lower  caudal  tobe  IcHiger  thAn 
upper.  Cc^r:  ailvery  gray,  with  obacure  duoky  ban  on  back  and  aides;  a  dai^  bar  At  n^pe ; 
pectoral  fiu  yellow,  with  duaky  tip. 

This  is  a  common  species  from  Chesapeake  Bay  to  Texas  on  sandy  shores, 
and  is  the  principal  member  of  the  genus  at  Beaufort  and  other  points  on  the 
North  Carolina  coast.  The  prevaihng  local  name  is  "sea  mink,"  but  "whiting" 
is  also  in  use,  and  of  lat«  the  name  "king-fish"  has  come  into  vogue  through  trana- 
fer  from  the  New  York  market.  Another  name  that  is  quite  local  is  "Vii^inia 
mullet",  which  is  heard  from  Beaufort  to  Wilmington. 

About  Roanoke  Island,  where  this  fish  is  known  as  "king-fish",  "sea  mullet", 
and  "round-head",  it  is  abundant  and  bites  freely  at  the  hook  from  May  to  Sep- 
tember; the  average  weight  of  line-caught  fish  in  that  section  is  reported  to  be 
1.&  pounds,  but  some  fish  are  said  to  weigh  3  pounds.  In  Pamlico  Sound,  during 
the  winter  of  1901-2,  2  kingfishes  each  7  inches  long,  and  laterally  connected  so 
as  to  constitute  twins,  were  caught  with  hook  and  line  by  Joseph  H.  Kemp,  of 
Baltimore,  Maryland. 


Fig.  144.    Kino- 


In  the  Cape  Lookout  fisheries,  the  "sea  mullet"  is  common;  it  there  usually 
runs  .5  pound,  but  examples  weighing  1  pound  or  more  are  often  taken.  Accord- 
ing to  Mr.  W.  H.  Yopp,  this  fish  is  supplied  to  the  Wilmington  market  from  July 
to  December,  being  known  there  as  "Virginia  mullet";  it  weighs  from  ,5  pound  to 
1.5  pounds,  and  brings  the  fishermen  3.5  cents  a  pound  on  an  average. 

In  the  Beaufort  region  the  laboratory  seines  take  this  species  everywhere, 
but  not  in  great  numbers  at  any  one  time,  and  no  large  specimens  have  been 
obtained  in  this  way.  The  species  is  most  abundant  in  spring,  but  is  also  present 
in  numbers  in  fall,  when  it  is  found  in  schools  on  the  outer  beaches.  During 
summer  the  fish  is  almost  entirely  absent  from  the  Beaufort  waters. 

The  species  is  a  bottom  feeder,  and  subsists  chiefly  on  small  moUusks  and 
crustaceans,  although  it  will  sometimes  bite  readily  at  a  hook  baited  with 
fish.  The  spawning  season  is  early  June,  and  ripe  fish  of  both  sexes  have  been 
noted  at  Beaufort  during  the  first  week  of  that  month. 
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The  whiting  is  of  exceptionally  good  quality.  In  New  York  there  is  steady 
but  limited  demand  for  it,  and  only  there  does  it  command  a  fancy  price;  but 
while  it  has  been  known  to  bring  75  cents  a  pound,  the  market  is  easily  over- 
stocked, and  frequently  only  3  cents  a  pound  is  obtained.  It  is  not  uncommon 
for  the  price  to  drop  from  30  cents  a  pound  one  day  to  5  cents  a  pound  the  next. 
Dr.  Coker  gives  this  account  of  the  whiting  fishery  at  Beaufort : 

King-fiflh  are  caught  in  small  numbers  when  fishing  with  hook  and  line  for  gray  trout,  and 
are  taken  more  abundantly  in  the  drag  nets;  but  the  most  remunerative  method  is  with  the 
sink  net,  employed  near  Cape  Lookout.  A  gill  net  of  1.37-inch  bar  and  75  to  100  yards  in 
length,  or  shorter,  is  weighted  and  lowered  to  the  bottom  with  its  ends  buoyed.  The  next 
morning  the  net  is  taken  up,  sometimes  with  a  king-fish  seemingly  in  every  mesh.  It  is 
remarkable  that  thousands  of  king-fish  may  be  caught,  and  not  a  single  other  fish;  but  some- 
times, instead,  gray  trout  are  taken  or  inmiense  hauls  of  croakers.  Occasionally  the  weight 
of  the  fish  taken  is  so  great  that  it  is  necessary  to  cut  the  net  in  pieces  to  get  it  in.  It  is  stated 
that  in  the  last  few  years  this  fishery  has  not  been  so  successful. 

278.  MENTIOIRRHUS  SAXATTLIS  (Bloch  &  Schneider). 
''Sea  MuUet";  Sea-mink";  "King-fish";  ''Whiting";  Barb;  Hake 

Johmua  aaxatUU  Bloch  A  Schneider,  Syitema  lehthyolo^jB.  75. 1801;  New  York. 
MmtieimM  wimUmM,  Yarrow,  1877, 210;  Beaufort.    Ooode,  1884, 375;  North  Carolina. 
MtnUcirrkua  taxoHlitt  Jordan  A  Evermann,  1888,  1475. 

Diagnosis. — ^Depth  contained  about  4.5  times  in  length;  head  contained  3.75  to  4  times 
in  length;  mouth  large,  maxillary  extending  to  pupil;  snout  long,  more  than  .25  length  of  head; 
eye  small,  .14  length  of  head  and  .4  length  of  snout;  scales  in  lateral  series  53;  dorsal  rays 
x+ 1,26  (or  27);  anal  rays  i,8.  Color:  dusky  above,  with  distinct,  irregular,  oblique,  blackish 
bands  extending  downward  and  forward  on  back  and  sides;  pale  below,  bounded  by  a  dark 
lateral  streak  extending  to  lower  caudal  lobe;  pectorals  dark;  entire  body  except  abdomen 
sometimes  black.    (MxatUiSf  pertaining  to  rocks.) 

Although  this  fish  ranges  from  Massachusetts  as  far  south  as 'western  Florida, 
it  is  most  common  north  of  Chesapeake  Bay.  This  is  the  species  to  which  the 
name  ''king-fish"  properly  belongs.  In  North  Carolina  it  is  not  usually  dis- 
tinguished from  Menticirrhus  americanus  and  bears  the  same  names,  and,  accord- 
ing to  Goode,  it  is  also  called  ''sea  mink"  there.  A  weight  of  2  pounds  is  attained. 
Spawning  takes  place  in  June  in  southern  Massachusetts;  by  October,  when  they 
have  withdrawn  from  those  waters,  the  young  have  attained  a  length  of  4  or  5 
inches;  many  of  the  young  and  half-grown  fish  are  almost  jet  black,  while  others 
exhibit  the  normal  markings  of  the  adult. 

The  king-fish  is  one  of  the  choicest  food  fishes  of  our  east  coast,  and  is  espe- 
cially esteemed  in  New  York  and  New  Jersey.  In  North  Carolina  it  is  sent  to 
market  with  the  preceding  species,  and  the  two,  as  has  been  stated,  bring  a  good 
price. 

279.  MENTIOIRRHUS  LITTORALIS  (Holbrook). 
"Sea  Mullet";  ''Whiting";  Surf  Whiting;  Silver  Whiting. 

Umbrina  lUtoratU  Holbrook.  Idhthsrology  of  South  Oaroliiia.  let  ed..  142.  pi.  20.  fig.  1.  1856;  South  Carolina. 
MrniHdmu  hUoraLU,  Yarrow.  1877,  210;  Beaufort.    Jordan  k,  Gilbert.  18704.378;  Beaufort.     Jenkins.  1887, 
90;  Beaufort.    Jordan  h  Evermann.  1808,  1477;  North  Carolina  tu  Texas. 
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DiAOKOSiB. — Depth  contained  about  4  5  times  in  length;  head  contained  3.5  times  in 
length;  snout  overhanging,  .28  length  of  head;  maxillaiy  extending  about  to  pupil;  eye  con- 
tained 6.5  times  in  head;  scales  in  lateral  series  53;  dorsal  rays  x+ 1,23  (to  25);  anal  rays  i,7; 
caudal  fin  with  concave  margin,  upper  lobe  not  longer  than  lover.  Color:  above  silvery  gray 
without  markings,  beloT  white;  dorsal  fins  light  brown,  spinous  part  with  black  tip;  caudal  pale, 
with  black  tip.     {liltoralU,  pertaining  to  the  shores.) 


^,<fS!%;;:: 


Fig.  145.    SusF  Whitwo.    MentictTThtu  liOoralU. 

The  surf  whiting  or  silver  whiting  abounds  on  the  South  Atlantic  and  Gulf 
coasts,  rarely  if  ever  straying  north  of  North  Carolina.  In  size  and  habits  it  is 
Uke  the  other  species,  from  which  it  is  not  always  distinguished  by  fishermen. 
Jordan  &  Gilbert  reported  the  fish  as  rather  common  at  Beaufort  in  summer,  and 
found  the  young  abundant  in  the  surf  on  the  outer  beach,  in  company  with  pom- 
pano.  At  Cape  Lookout  spawning  fish  were  found  by  the  writer  in  June,  and 
at  Beaufort  ripe  eggs  have  been  taken  on  several  occasions  between  June  1  and 
10. 

Osnus  POQOHIAS  Lac^ptde.    BUck  Drums. 

Large  marine  drums,  with  rather  short,  deep,  elevated  body;  moderate 
sized  mouth  with  teeth  in  bands  in  both  jaws;  numerous  barbels  on  lower  jaw; 
entire  preopercular  margin;  short  and  blunt  gill-rakers;  large  pesudobranchiee; 
large,  thick,  complicated  air-bladder;  continuous  dorsal  fins,  the  anterior  high 
and  with  slender  spines;  caudal  &n  square;  and  greatly  enlarged  second  anal 
Bpine.     One  species  South  American,  1  North  American.     {Pogottias,  bearded.) 

S80.  POOONIAS  OR0108  (Linunus). 
"Black  Drum";  "Sea  Drum". 

Zdfrnu  crawiM  LiDDKiu.  Syitema  Naturs.  e(Liil,4T9. 1766;  Caraliru. 


DiAONOsiB. — Form  robust,  back  much  elevated,  ventral  outline  straight,  depth  .37  t« 
.40  total  length;  head  contained  3.3  times  in  length;  lower  jaw  shorter  than  upper,  witbnumer- 
ous  short  barbels  mostly  on  chin;  maxillary  not  extending  as  far  as  pupil;  snout  blunt,  longer 
than  eye;  eye  .20  to  .25  head;  gill-rakers  16,  12  below  angle  of  first  arch;  scales  large,  47  in 
lateral  series,  16  in  transverse  series;  dorsal  rays  x+ 1,20;  anal  rays  niG  or  n,6,  the  second  spine 
very  broad  and  .4  to  .6  length  of  head;  caudal  fin  long  and  truncate;  pectorals  long,  reaching 
fourth  ray  of  soft  dorsal.    Odor:  silvery  gray;  young  with  4  or  5  broad  vertical  dark  baadi, 
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3  of  which  extend  on  dorsal  fins,  these  bands  disappearing  in  adult;  fiiu  dark,     (cromia,  an 
ancient  name  for  some  similar  fish,  meaning  a  croaker  or  gninter.) 

The  black  drum  is  found  on  the  coasts  of  the  Middle  Atlantic,  South  Atlan- 
tic, and  Gulf  States,  and  is  a  common  species,  well  known  on  account  of  its  large 
size,  which  probably  exceeds  that  of  any  other  drum.  The  largest  specimen 
known,  taken  In  Florida,  weighed  146  pounds.  Examples  weighing  40  to  60 
pounds  are  common. 

The  drum  is  a  bottom  feeder,  and  is  aided  in  its  feeding  by  the  sensitive  fila- 
ments which  depend  from  the  chin.  It  consumes  all  kinds  of  crustaceans  and 
mollusks;  and  its  teeth  are  so  strong  and  its  jaws  so  powerful  that  oysters  and 
other  thick-shelled  mollusks  are  easily  crushed.  Schools  of  drum  sometimes 
do  great  damage  to  oyster  beds,  and  have  been  known  to  destroy  in  a  single  night 
practically  every  oyster  on  a  planted  ground. 


Fig.  146.    Black  Druu.    Pogoniat  cromU.    Adult. 

At  Beaufort  the  black  drum  is  found  along  with  the  red  drum,  but  is  less 
abundant.     Writing  of  the  species  at  Beaufort  in  1871,  Yarrow  said: 

Exceedingly  abundant,  resident,  and  is  taken  both  within  and  oulside  of  the  inlet.  This 
species  runs  in  schools  in  early  spring,  but  in  the  fall  is  generally  found  alone,  and  will  take  the 
hook.    Size  10  inches  to  5  feet. 

The  black  drum  is  now  less  abundant  at  Beaufort  than  the  red  drum  (which 
Yarrow  reported  as  not  abundant),  and  is  much  less  valuable,  the  flesh  being 
coarse  and  stringy;  and,  according  to  the  fishermen,  it  is  a  very  wormy  fish,  being 
infested  with  parasites.     It  is  never  shipped,  but  is  eaten  locally  by  some  people. 

Genus  EQUES  Bloch.    Ribbon-fishes. 

Small  fishes  of  striking  form  and  coloration,  with  elongate  body  tapering 

rapidly  backward  from  the  anterior  dorsal  fin;  rather  small  mouth;  included 

lower  jaw;    teeth  in  broad  bands;  fringed  preopercular  margin  without  bony 

teeth;  short,  slender  gill-rakers;  anterior  dorsal  fin  piaced  far  forward,  very  high, 
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composed  of  weak,  close-set  spines;  posterior  dorsal  low,  with  numerous  soft 
rays.  About  5  American  species,  3  of  which  are  found  on  our  southern  coast. 
(Eques,  a  horseman.) 

281.  EQIJES  A0UMINATU8  (Blooh  &  Schneider). 

Ribbon-fiah. 

Orammi$ie$  aeuminaiuM  Bloch  A  Schneider,  Syatema  lehthyoIo^jB,  184, 1801;  no  locality  giveii. 
Sgu4»  aeuminaitu,  Jordan  A  Evermann,  1888, 1487. 

Diagnosis. — Fonn  elongate,  oompreflsed,  with  steep  profile,  the  greatest  depth  contaiaed 
2.6  times  in  length;  maxillary  extending  beyond  center  of  pupil  and  contained  3  times  in  leng;th 
of  head;  eye  less  than  snout,  .25  head;  interorbital  space  less  than  eye;  gill-rakers  short  and 
slender,  6-f  9  on  first  arch;  scales  rather  large,  about  50  in  lateral  series;  dorsal  rays  x+ 1,38 
(to  40),  the  spines  not  much  elevated,  the  longest  .22  length  of  body  and  .62  head;  anal  rays 
11,7,  the  second  spine  .42  head;  caudal  margin  straight;  pectorals  .63  head.  Color:  adults  dark 
brown,  with  about  7  lengthwise  whitish  stripes  on  body  and  head;  fins  dusky,  (acuminaius, 
ending  in  a  sharp  point.) 

The  recorded  range  of  this  species  is  from  Charleston,  through  the  West 
Indies,  to  Brazil.  It  has  not  heretofore  been  noted  from  North  Carolina,  and 
may  occur  there  only  as  a  straggler,  although  more  likely  it  occurs  regularly 
south  of  Cape  Hatteras  in  suitable  haunts.  One  specimen  was  taken  in  Beau- 
fort Harbor  in  September,  1903;  another  was  caught  in  a  trap  at  the  laboratory 
*  wharf  in  October  of  the  same  year;  a  third  specimen  was  brought  to  notice  by 
the  explosion  of  a  charge  of  dynamite  in  a  wrecked  bark  in  Beaufort  Harbor  on 
Nov.  23,  1903;  and  another  was  obtained  sometime  during  the  summer  of  that 
year.  In  the  summer  of  1904  still  another  specimen  was  collected  at  Beaufort 
by  Dr.  E.  W.  Gudger.  These  specimens  were  from  3  to  5  inches  long,  and  all 
were  of  a  light  color,  with  about  7  dark  brown  lengthwise  stripes.  Apparently, 
as  the  fish  grows  the  width  of  the  dark  stripes  increases  and  encroaches  on  the 
original  light  ground-color,  so  that  finally  the  general  color  becomes  dark  brown, 
with  pale  longitudinal  stripes  (so-called  variety  umbrostis). 

FamUy  LABRIDiE.    The  Labrids,  or  Lipped  Fishes. 

A  very  numerous  and  important  family,  found  mostly  in  tropical  waters 
but  also  represented  in  temperate  regions.  The  family  takes  its  name  from  the 
presence  of  conspicuous  thick,  longitudinally-folded  lips  in  each  jaw,  which  char- 
acter, together  with  protractile  premaxillaries,  maxillaries  without  supplemental 
bone,  and  strong,  prominent  jaw  teeth,  gives  to  the  mouth  a  peculiar  appearance. 
Body  moderately  elongate,  in  some  species  greatly  compressed,  and  covered 
with  persistent  cycloid  scales;  mouth  terminal  and  usually  of  small  or  moderate 
size,  with  no  vomerine  or  palatine  teeth;  jaw  teeth  separate  or  else  fused  at  their 
base;  lower  pharyngeal  bones  firmly  united  and  surmounted  with  conical  or 
tubercular  teeth;  nostrils  round,  without  flaps,  and  double  on  each  side;  branchi- 
ostegals  5  or  6,  pseudobranchise  well  developed,  and  gill-arches  3.5;  pyloric 
coeca  absent;  air-bladder  present;  dorsal  fin  continuous  and  usually  long,  the 
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spines  varying  from  3  to  20;  anal  fin  with  2  to  6  spines  and  similar  to  soft  dorsal; 
ventrals  thoracic,  with  1  weak  spine  and  5  soft  rays.  About  20  American  gen- 
era, of  which  the  following  5  are  now  known  from  the  coast  of  North  Carolina: 

Key  to  the  North  Carolina  genera  of  labrids, 

i.  Dorsal  spines  16;  caudal  fin  truncate;  lateral  line  complete;  jaw  teeth  in  two  series  in  ea«h 

jaw,  the  4  anterior  canines;  vertebrs  36 Tautoga. 

it.  Dorsal  spines  9  to  14;  caudal  fin  either  forked  or  rounded;  lateral  line  interrupted  or  com- 
plete; jaw  teeth  in  a  single  series  in  each  jaw;  vertebra  22  to  29. 
a.  Dorsal  spines  14;  the  anterior  spines  greatly  elongated;  scales  in  lateral  series  40;  caudal 

fin  deeply  forked LACHNOLAnnrB. 

aa.  Dorsal  spmes  9,  none  greatly  elongated;  scales  in  lateral  series  30  or  less;  caudal  fin  rounded. 
6.  Lateral  line  compTetei  iminterrupted;  cheeks  and  opercles  naked;  anterior  canines  2 

in  upper  jaw,  4  in  lower Ibidio. 

&&.  Lateral  line  interrupted  posteriorly;  cheeks  and  opercles  scaly;  anterior  canines  2  in 
each  jaw. 
c  Posterior  canines  present;  3  anterior  dorsal  spines  with  a  filamentous  appendage; 

cheeks  and  opercles  scaly Doratonotub. 

cc.  Posterior  canines  absent;  no  dorsal  spines  filamentous;  head  naked  except  a  few 
scales  below  eye Xtbichthts. 

Genus  TAUTOGA  MitchilL    Tautogs. 

This  genus,  which  contains  a  single  species,  has  the  following  characters: 
Body  oblong,  robust,  not  greatly  compressed;  head  large,  superior  profile  rather 
strongly  but  evenly  convex;  caudal  peduncle  deep;  mouth  small,  but  jaws  power- 
ful and  teeth  strong;  teeth  conical,  in  two  series  in  each  jaw,  the  anterior  teeth 
larger  and  canine;  gill-membranes  free  from  isthmus;  gill-rakers  short  and  weak; 
body  fully  covered  with  small  scales;  head  unsealed,  except  a  small  space  pos- 
terior to  and  below  eye,  and  another  on  upper  part  of  opercle;  vertical  fins  scaly; 
lateral  line  complete;  dorsal  fin  very  long  but  not  high,  the  spinous  part  much 
longer  than  the  soft,  the  16  spines  nearly  equal  and  each  with  a  soft  appendage 
at  tip;  anal  similar  to  but  larger  than  soft  dorsal;  caudal  short,  square,  with 
rounded  tips;  pectorals  broad  and  short;  ventrals  placed  well  behind  pectorals. 
The  generic  name  has  been  formed  from  the  most  appropriate  of  the  common 
names  of  the  fish,  which,  in  turn,  was  the  name  applied  to  the  species  by  the 
Mohegan  or  Narragansett  Indians. 

282.  TAUTOOA  ONITIS  (LinnsBUs). 
"Oyster-fiah";  Tautog. 

Lahnt*  oniiit  liniuBua,  Systema  Natura.  ed.  x,  286.  1768. 
Labrua  hiatula  liimnuii,  SysUma  Natune,  ed.  xU,  476, 1766;  Carolina. 

Tautoga  onitit,  Yarrow,  1877.  207;  Beaufort.     Jordan  A  Gilbert.  1870,  374;  Beaufort.    Jordan  A  Evermann , 
1808. 1578.  pi.  ccxxxvii.  fig.  606. 

Hiaiula  onitu,  Jordan,  1886, 28;  Beaufort.     JenkinB,  1887, 01 ;  Beaufort. 

• 

Diagnosis. — Depth  contained  2.6  to  3  times  in  length;  caudal  peduncle  .5  depth  of  body; 
head  contained  3.25  to  3.5  times  in  length;  mouth  small,  the  maxiUary  extending  not  nearly  to 
anterior  margin  of  eye;  jaws  equal;  snout  blunt,  .33  length  of  head;  eye  small,  about  .5  length 
of  snout;  gill-rakers  on  first  arch  3+  6,  all  short  and  blimt;  scales  in  lateral  series  about  60,  in 
transverse  series  about  14+  25;  5  or  6  rows  of  minute  scales  on  cheeks;  lateral  line  arched  ante- 
riorly, straight  on  caudal  pedimcle;  dorsal  rays  xvi,10,  the  soft  rays  somewhat  higher  than  the 
spinous;  the  longest  spine  .33  length  of  head;  anal  rays  iii,8,  the  third  spine  longest:  caudal  very 


32S  FI8BE8   OF   NOBTH   CABOLINA. 

short  and  broad)  pectorals  .76  length  of  head;  ventrals  .6  length  of  head.  Color:  dull  bUckiah, 
blaekiab  green,  or  blackish  blue,  often  with  irregular  darker  blotches  or  bands;  lipa,  chin,  throat, 
and  beUy  lighter,  Boroetimcs  white;  eye  green;  young  green  or  brown,  more  or  less  mottled  with 
darker,  or  with  dark,  connected  cross  banda.     (onilU,  a  kind  of  plant;  application  of  name  not 

The  tautog  or  "oyBter-fish"  reaches  the  eouthero  limit  of  its  range  about 
Charleston,  S.  C,  whence  it  is  found  as  far  north  as  New  Brunswick;  in  the 
southern  New  England  and  Middle  States  it  is  abundant,  and  is  a  food  fish  of 
considerable  importance,  being  caught  mostly  with  hand  lines.  It  is  strictly 
a  bottom  species,  preferring  rocky  or  broken  shores,  where,  sheltered  in  a  crevice 
or  by  an  overhanging  rock,  it  often  lies  on  its  side  or  with  its  head  or  tail  turned 
upward.  The  eyes  are  very  movable,  and  the  hsh  keeps  a  sharp  lookout  for 
food  or  enemies,  rotating  its  eyes  in  s  peculiar  manner.  Its  strong  teeth  enable 
it  to  crush  crustaceans  and  mollusks,  which  constitute  its  chief  food;  in  New  Eng- 
land it  is  especially  fond  of  lobsters  and  crabs,  which  it  attacks  and  dispatches 
very  sldlfuUy. 


Fig.  147.    TA.DToa.    Tavtoga  onUu. 

The  flesh  is  white,  flaky,  and  well  flavored.  The  maximum  length  is  3 
feet,  but  the  average  is  12  to  15  inches  and  fish  2  feet  long  are  not  common. 
Spawning  occurs  in  early  summer.  The  eggs  are  numerous;  a  fish  weighing  less 
than  10  pounds  has  been  known  to  yield  more  than  1,000,000  eggs.  The  egga 
are  buoyant,  1mm,  in  diameter,  float  at  the  surface,  and  hatch  in  2  or  3  days 
when  the  water  temperature  is  70°  F. 

In  North  Carolina,  where  the  species  b  called  "oyster-fish",  it  is  not  abun- 
dant and  supports  no  special  fishery.  The  fish  referred  to  by  Lawson  (1709)  as 
the  "sea  tench"  is  identified  by  Dr.  Gill  (1903)  as  the  tautog.  At  Beaufort  it  is 
not  uncommon,  and  the  young  have  at  times  been  reported  as  "abundant  about 
the  wharves".  On  March  27,  1906,  a  specimen  was  caught  with  hook  and  line 
from  the  pier  on  Fivers  Island  in  Beaufort  Harbor.  In  1897  a  catch  of  14,126 
pounds  of  tautoj;  was  reported,  but  in  1902  the  quantity  taken  was  only  2,650 
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pounds,  all  in  Carteret  County.    The  average  price  received  by  the  fishermen 
is  2  cents  a  pound. 

G«nu8  LACHirOLAIMnS  Cuvier  ft  Valenciennes.    Hog-fishes. 

Body  much  compressed;  back  elevated  and  compressed  to  a  sharp  edge; 
snout  sharp;  profile  steep;  mouth  terminal,  horizontal^  and  low;  premaxillary 
mostly  concealed  by  broad  preorbital;  jaw  teeth  prominent,  canine,  in  a  single 
row;  scales  of  moderate  size;  cheeks  and  opercles  partly  scaled;  lateral  line  com- 
plete; dorsal  fins  continuous  but  distinct,  the  first  with  14  spines  of  which  the  3 
anterior  are  very  long  and  curved  backward  over  the  other  spines;  soft  dorsal 
elongate;  anal  larger  than  soft  dorsal,  with  3  spines;  caudal  deeply  concave,  the 
lobes  filamentous;  pectorals  and  ventrals  short.  The  genus  contains  a  single 
species.     {Lachriolaimus,  velvet  throat.) 

285.  LAOHNOLAIMUS  MAXIMUS  (Walbaum). 

Hog-fish;  Oapitaine. 

Labnu  masimuM  Walbaum,  Artedi  Genera  Fifldum,  201, 1702;  Bahamas  (after  Cateeby). 
Ladawlaimu*  moxtmiu,  Jordan  db  Evermann,  1808, 1670,  pi.  coxzzvti,  fig.  607. 

Diagnosis. — ^Back  elevated,  greatest  body  depth  about  .4  total  length;  head  .33  length; 
mouth  large,  the  gape  wider  in  male,  maxillary  extending  to  a  point  under  middle  of  eye;  4  prom- 
inent canine  teeth  in  front  of  upper  jaw,  2  in  lower  jaw  with  2  small  conical  teeth  between  and 
a  row  of  blunt  teeth  on  sides  of  each  jaw;  snout  .4  head;  eye  .20  head;  scales  in  lateral  series  36 
to  39,  in  transverse  series  21  to  25,  6  rows  of  scales  on  cheeks,  5  rows  on  opercles;  dorsal  rays, 
XIV,  11  or  12,  the  longest  opines  much  longer  than  head,  the  longest  soft  rays  about  equal  to 
head;  anal  rays  iu,ll,  the  third  "Spine  longest.  Color:  varying  from  dull  red  to  orange  red, 
lighter  below;  cheeks  greenish;  a  wavy  blue  line  below  eye;  a  black  bar  from  snout  to  back  of 
head;  a  large  black  spot  at  base  of  soft  dorsal;  dorsal  greenish  at  base,  with  reddish  edge;  anal 
and  caudal  with  rows  of  green  spots;  pectorals  orange;  ventrals  reddish;  in  adult  males  the 
vertical  fins  usually  black  at  base,    {maximta,  largest.) 

This  hog-fish  should  not  be  confounded  with  the  hog-fish  or  pig-fish,  Ortho- 

pristis,  which  is  abundant  on  this  coast,  whereas  Lachnolaimus  is  an  exceedingly 

rare  straggler.    It  is  a  well  known  and  abundant  species  in  the  West  Indies, 

southern  Florida,  and  Bermuda,  but  does  not  appear  to  have  been  previously 

noted  at  any  point  on  our  Atlantic  coast  north  of  Florida,  and  the  present  record 

is  based  on  a  single  young  specimen  3.75  inches  long  seined  at  Beaufort  in  the 

summer  of  1902.    The  fish  reaches  a  weight  of  20  pounds  and  is  highly  esteemed 

as  food. 

Genus  IRIDIC  Jordan  ft  Evermann.    Slippery  Dicks;  Doncellas. 

A  rather  numerous  genus  of  highly  colored  American  fishes,  usually  found 
among  the  kelp  in  tropical  waters.  Form  elongate,  compressed;  head  conic; 
mouth  small,  terminal,  with  2  enlarged  canine  teeth  in  front  of  upper  jaw  and  4 
in  front  of  lower  jaw,  together  with  a  large  canine  tooth  on  each  side  of  upper 
jaw  near  angle  of  mouth  and  small  intervening  teeth;  gill-membranes  attached  to 
isthmus;  gill-rakers  short;  preopercular  margin  entire;  scales  rather  large  on 
body,  none  on  head;  lateral  line  abruptly  decurved  posteriorly;  dorsal  fins  low. 
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continuoua,  spines  9;  snal  similar  to  soft  dorsal,  wltli  3  spiaea;  caudal  slightly 
rounded;  pectorals  and  ventrala  Bmall,  the  latter  attached  under  base  of  former. 
One  species  certainly  and  another  possibly  are  known  from  the  North  Carolina 
coast;  these  may  be  thus  distinguished: 

i.  Depth  of  body  .25  length;  a  black  spot  od  opercle;  b.  dork  bond  extending  from  uiout 

through  eye  to  base  ot  caudal,  with  a  narrower  band  below;  apinoua  doraal  plain  or  with 

small  mack  spot  between  fifth  and  seventh  spines biviltaiuM, 

ii.  Depth  of  body  rathermore  than.2Slen2th;  no  Uackspot  on  opercle;  a  dark  band  exIeodinR 
from  snout  through  eye  to  body,  and  thence  nearly  to  tip  of  caudal,  without  another  band 
below;  a  prominent  black  spot  on      '  '        '  '    '  "'"         '  ■■       - 

(Iridic,  from  iris,  the  rainbow.) 


284.    IRIDIC  BIVITTATU8  (Blooh). 
Slippery  Dick. 

Labntbivitlatut  Bloch.  Icbthyoloi^.  pi.  2S4,fi|.  1,1792:  HartlDique 

Cioraitilu  fraiufuguafnit  Qill,  Piocsedinci  Acmdamy  Naturml  BoiuieH.  PhiladalpUB.  1803,  3Mi  BeAorort. 
Gill,  CaUlocue  ot  Fiihaa  of  Eut  Cgut  of  North  Americm.  1B73.  23;  North  Carolina.     Ymrrow,  1S7T. 

Piua  frandtwuanu.  Jordan  ±  Gilbert.  18TB,  374;  Baufort. 
PlatygloHHM  biviOalut.  Jordan,  1886,  28;  Beaufort. 

IrUiebinUahii,  Jordui  &  Evermuin,  18B8. 1605.  pi.  ccsxxix.  Ssi.  000,  601;  north  to  Cbarlwton  ud  B««ifort, 
N.  C. 


X-sN^i**"" 


Fig.  148.    SupPERT  Dick.    Iridio  biviUatu*. 


Diagnosis.— Form  slender,  the  depth  .25  total  leugth;  head  small,  its  length  slightly 
greater  than  t>ody  depth;  maxillary  extending  half-way  from  end  of  snout  to  pupil;  snout  .3 
len^  of  head;  eye  small,  .16  to  .20  length  of  head;  scales  in  lateral  aeriea  27  or  28,  in  transverae 
series  2+8  or  d;  dorsal  rays  ix,ll;  anal  rays  m,  11  or  12;  caudal  Gn  \-ery  slightly  convex  poste- 
riorly; pectorals  and  ventrak  short.  Color:  pale  greenish  above,  purplish  on  sides;  adarkbrown 
lateral  stripe  from  snout,  through  eye,  to  baseof  caudal  fin  and  a  similar  fainter  band  from  pec- 
toral baae  backward,  these  two  becoming  fainter  with  age  and  sometimes  fading  completely; 
many  of  the  body  scales  with  a  dark  blue  spot;  head  variously  marked  with  bands  or  stripes  of 
red,  green,  blue,  and  violet;  a  dark  spot  on  opercb;  dorsal  and  anal  fins  marked,  from  base 
outward,  with  blue,  red,  yellow,  red,  and  pale;  caudal  red,  with  oblique  yellow  and  blue  lines; 
pectoials  plain;  ventrals  red;  in  young  a  small  jet-black  spot  on  back  at  base  of  last  doraal  ray. 
{biinltatu*,  two-banded.) 

The  range  of  this  abundant  species  extends  from  Brazil  to  North  Carolina. 
Its  length  is  only  6  inches,  but  it  is  well  known  on  the  shores  of  Florida  and  the 
West  Indies,  and  is  caught  often  by  youthful  anglers.    A  specimen  6  inches  long 
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collected  at  Beaufort  July  11, 1860,  and  sent  to  the  National  Museum  (no.  4318) 
by  Sergeant  Wm.  Alexander,  U.  S.  Army,  was  described  by  Dr.  Theodore  Gill 
in  1863  as  a  new  species  under  the  name  of  ChcBrojvlia  grandisquamis.  Another 
specimen  was  obtained  there  by  Dr.  Yarrow  in  1870;  but  later  collectors  did  not 
find  the  fish,  and  it  was  not  until  1902  that  the  species  was  again  recorded.  In 
that  year,  on  September  12,  the  steamer  Fish-Hawk  dredged  8  or  10  specimens 
1  to  3.5  inches  long  oS  Beaufort  (at  station  7344),  at  a  depth  of  13  fathoms.  All 
of  these  show  a  distinct  dark  lateral  stripe  from  snout  to  base  of  caudal  and  a 
paler  stripe  below,  a  black  spot  at  base  of  last  dorsal  ray,  and  a  round  dark  spot 
at  base  of  caudal  rays;  the  two  largest  specimens  have  a  black  spot  on  opercle, 
and  the  larger  of  them  has  a  black  triangular  spot  on  the  tip  of  each  caudal  lobe; 
while  in  the  smallest  specimens  (1  to  2.67  inches  long)  there  is  a  very  distinct 
black  spot  on  dorsal  fin  between  fifth  and  seventh  spines,  and  the  terminal  caudal 
spots  are  faint  or  absent. 

285.  IHIDIO  HAOULIPINNA  (MllUer  &  Troschel). 
Spotted-finned  Doncella. 

JtUi9  maeulipinna  MQller  A  Troschel,  in  Schombungk,  History  of  Barbados,  674, 1848;  Barbados. 

Puta  (f)  radiata,  Jordan  A  Gilbert.  1870.  374;  Beaufort. 

PlatyglMaut  maeulipinna,  Jordan,  1886. 38;  Beaufort.     Yarrow.  1887, 91 ;  Beaufort. 

Iridio  maeulipinna,  Jordan  A  Evermann.  1808, 1504,  north  to  Beaufort,  N.  0. 

Diagnosis. — Very  similar  to  Iridio  bimttcUua,  but  the  depth  a  little  greater,  eye  larger 
(contained  4.5  times  in  head),  and  snout  shorter  (3.5  times  in  head).  Color:  a  dark  lateral 
band  extending  from  snout  nearly  to  tip  of  tail;  no  second  band  below  this;  no  dark  spot  on 
opercle;  a  small  black  spot  in  axil  of  pectorals;  a  large  black  spot  on  dorsal  fin, usually  between 
fifth  and  seventh  spines  but  often  extending  further  forward,  (maeulipinna,  spotted-finned.) 

The  claims  of  this  West  Indian  species  to  a. place  in  the  North  Carolina 
fauna  rest  on  a  specimen  1.5  inches  long  taken  at  Beaufort  in  1878  by  Jordan  & 
Gilbert.  The  specimen  was  lost  before  a  final  identification  was  made,  and  it 
is  possible  that  the  little  fish  was  Iridio  biviUaUis.  The  principal  mark  of  dis- 
tinction is  the  black  spot  on  the  spinous  dorsal  fin,  but,  as  has  been  shown,  this 
is  sometimes  present  on  small,  deep-water  examples  of  biviUattLs. 

Genus  DORATONOTUS  Gttnther. 

Small  fishes  of  beautiful  coloration  peculiar  to  the  West  Indies  and  the 
South  Atlantic  coast.  Form  compressed,  head  not  sharp  anteriorly,  the  pro- 
file straight  or  concave;  mouth  wide;  jaw  teeth  in  a  single  series,  with  2  enlarged 
canines  in  front  of  each  jaw  and  a  posterior  canine  present  on  each  side  of  upper 
jaw;  lateral  line  interrupted  posteriorly;  scales  large;  opercles  and  cheeks  scaly; 
gill-membranes  connected,  not  attached  to  isthmus;  dorsal  spines  strong,  9  in 
number,  anterior  ones  elevated;  soft  part  of  dorsal  similar  to  anal.  Two  known 
species,  1  recently  described  from  Porto  Rico,  and  the  following.  (Daratonotus, 
spear  back.) 
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£86.  DORATONOTUS  UEQALEFIS  aOsthar. 


1.  It,  ISeSj  Bt.  KitU.     JonUa  A  En 


DLA.OHOSIS. — Body  much  compressed,  rather  deep,  depth  .37  length;  caudal  peduncle 
short  and  deep;  length  of  head  a  little  less  than  depth;  top  of  head  depressed;  mouth  wide, 
maxillary  .25  length  of  head;  snout  long,  slender,  compressed,  .3  length  of  head;  eye  .2  length 
of  head;  gill-membranes  broadly  united;  lateral  line  following  line  of  back  to  beyond  dorsal 
fio,  there  broken  and  continues  horiEontally  on  peduncle;  scales  in  lateral  series  20;  a  sin^e 
row  of  i  large  scales  on  cheeks,  5  or  S  similar  scales  on  opercles;  doraal  rays  ix,10,  the  first  3 
spineswithfilamentouBappendageB;  anal  rays  III,  9;  caudal  rounded;  pectorals  extending  beyond 
ventrals;  ventrala  short,  .5  head.  Color:  uniformly  bright  grass-green,  head  a  little  lighter; 
the  green  of  the  dorsal,  anal,  caudal,  and  ventral  fins  mottled  with  orange;  pectorals  light  yel- 
low,   (megalepit,  large-scaled.) 

An  example  of  this  rare  and  beautiful  species,  of  which  6  specimens  are 
known,  from  the  West  Indies  and  Florida,  was  taken  by  the  steamer  Fish-Hawk 
(station  7344)  off  Cape  Lookout,  at  a  depth  of  13  fathoms,  September  12,  1902. 
The  fish  was  1.75  inches  long.  The  maximum  size  attained  by  the  species  is 
2.75  or  3  inches. 


Fig.  149.     Raeor-Pisb.     Xj/richthys  pnUocus. 


Qenus  XYRICETHTS  Cufier.  Razor-flshes. 
The  razor-fishes  are  brilliantly  colored  tropical  species,  so  named  because 
of  their  extremely  compressed  oblong  bodies,  the  upper  and  anterior  edges  being 
sharp.  Body  deepest  immediately  behind  head,  whence  it  tapers  gradually  to 
the  rather  broad  caudal  peduncle;  head  very  short,  deeper  than  long;  profile  from 
eye  to  mouth  nearly  vertical;  eyes  smalt,  near  top  of  head;  mouth  small,  low, 
terminal,  with  2  anterior  canines  in  each  jaw;  scales  rather  large,  head  practically 
naked;  lateral  line  high,  interrupted  posteriorly  and  beginning  again  on  a  lower 
row  of  scales;  dorsal  fio  beginning  close  behind  eye,  long,  low,  and  continuous, 
with  9  spines.     Several  American  species.     (Xyrickthys,  razor-fish.) 


287.  XYRIOHTHYS  PSnTAOTJS  (Linni 
Razor-flsh. 


IS). 
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Diagnosis. — ^Body  strongly  compressed,  the  depth  a  little  less  than  .33  length;  head  .25 
length;  eye  placed  high,  near  superior  profile,  .16  length  of  head  and  about  .5  length  of  maxillary; 
scales  in  lateral  series  26  or  27,  in  transverse  series  2+  8;  lateral  line  on  second  row  of  scales, 
dropping  to  fourth  row  on  peduncle;  dorsal  ra3rB  ix,12,  the  longest  spine  2  times  diameter  of 
eye,  the  posterior  rays  slightly  produced;  anal  rays  iii,ll,  the  soft  rays  longer  than  in  dorsal; 
caudal  roimded,  shorter  than  head;  pectorals  shorter  and  ventrals  slightly  longer  than  caudal, 
the  first  ventral  ray  produced.  Color:  reddish,  each  scale  with  a  vertical  blue  streak;  similar 
streaks  on  head;  a  silvery  area  behind  and  below  pectorals;  a  dark  red  shade  across  pectorals  in 
male;  dorsal  plain;  anal  streaked  obliquely  with  green;  caudal  with  6  to  8  dark  vertical  lines. 
(psiUacuB,  a  parrot.) 

The  range  heretofqpe  ascribed  to  the  razor-fish  has  been  from  the  West 
Indies  to  Pensacola  and  Charleston.  It  is  now  recorded  for  the  first  time  from 
the  North  Carolina  coast.  Three  specimens  4.25  inches  long  were  collected  by 
the  steamer  Fish-Hawk  off  Beaufort  in  August,  1902,  and  another  specimen  is 
reported  to  have  been  taken  at  the  Mullet  Pond  on  Shackleford  Bank  during  the 
same  summer.  An  example  7  inches  long  now  in  the  State  Museum  was  obtained 
in  the  Wilmington  market  in  the  summer  of  1884.  The  species  reaches  a  length 
of  15  inches. 

Family  SCARID^E.    The  Parrot-fishes. 

Several  hundred  parrot-fishes  are  known  from  the  warmer  waters  of  the 
world;  they  are  for  the  most  part  gaily-colored,  large  scaled,  herbivorous  fishes, 
particularly  numerous  among  coral  reefs,  and  having  but  little  food  value,  the 
flesh  being  soft.  The  shape  of  the  head,  the  size  and  position  of  the  eye,  the 
character  of  the  teeth,  and  the  coloration  strongly  suggest  the  parrots.  Body 
more  or  less  elongate,  rather  stout;  mouth  terminal,  of  rather  small  size,  the  jaw 
teeth  fused  so  as  to  form  a  strong  beak,  the  lower  pharyngeal  teeth  arranged  in  a 
mosaic;  scales  cycloid,  completely  covering  body  and  part  of  head;  lateral  line 
present;  dorsal  fins  continuous,  with  about  9  spines  and  10  soft  rays;  anal  fin 
similar  to  soft  dorsal,  preceded  by  2  spines.  Only  1  species  has  as  yet  been 
recorded  from  the  waters  of  the  state,  but  representatives  of  several  other  genera 
occur  as  stragglers  on  the  Middle  Atlantic  and  Southern  New  England  coast,  and 
1  appears  to  range  regularly  as  far  north  as  Charleston,  so  others  may  in  time  be 
met  with  in  North  Carolina. 

Genus  SPARISOMA  Swainson.    Oldwives. 

A  numerous  genus  of  small  fishes,  practically  confined  to  American  waters, 
distinguished  by  having  the  gill-membranes  broadly  united  to  isthmus;  the  jaw 
teeth  for  the  most  coalesced  in  adult,  with  a  median  suture,  sometimes  a  supple- 
mentary row  of  canine  teeth  in  upper  jaw;  lower  pharyngeal  bones  broader  than 
long;  few  scales  on  head,  a  single  row  on  cheeks;  a  continuous  lateral  line,  with 
tubes  much  branched;  sharp  dorsal  spines;  and  color  plain  or  showy.  {Spari- 
somaf  having  the  body  of  Sparus,  which  is  an  ancient  name  for  some  sparoid 
fish.) 
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288.    SPARISOMA  NIPHOBLE8  Jordan  &  BoUman. 
White-spotted  Parrot-fish. 

Sparitoma  niphobUt  Jordan  A  BoDmAn,  Prooeedincs  U.  8.  National  Ifuaeum,  1888,  551;  Bahama  Tali^nffy 
Jordaa  and  Evermann.  1898,  1633. 

Diagnosis. — ^Body  oblong,  depth  .33  length;  length  of  head  somewhat  greater  than  depth 
of  body;  eye  contained  4.5  times  in  head;  snout  obtuse,  contained  2.8  times  in  head;  upper  lip 
large,  covering  most  of  jaw;  2  canine  teeth  in  front  of  upper  jaw,  and  1  on  each  near  angle  oi 
mouth;  scales  in  lateral  series  24,  in  crosswise  series  2+  6;  a  row  of  5  large  scales  on  cheek;  4 
median  scales  anterior  to  dorsal  fin;  tubes  of  lateral  line  with  3  to  5  branches;  dorsal  rays  ix,10; 
anal  rays  n,  1 1 ;  caudal  fin  truncate.  Color:  brownish  green,  thickly  covered  with  white  specks 
and  mottlings;  head  speckled  with  blue  and  black;  chin  with  sjjvery  spots;  5  bluish  white 
lengthwise  stripes  along  row  of  scales;  a  black  spot  on  shoulder;  spinous  dorsal  with  dark 
mottlings;  soft  dorsal  with  rows  of  brown  spots;  anal  similar  to  soft  dorsal;  caudal  marked  by 
4  or  5  wavy,  white  vertical  bars;  pectorals  yellowish;  ventrals  with  indistinct  white  spots. 
(niphdl}le8f  snowed  upon.) 

Two  specimens  about  3.5  inches  long  taken  at  Beaufort  in  the  summer  of 
1902  are  referable  to  this  species,  which  has  heretofore  been  known  from  Florida, 
Porto  Rico,  and  the  Bahamas.    The  maximum  length  is  about  6  inches. 

Family  EPHIPPIDiB.    The  Spade-fishes. 

Body  much  compressed,  very  deep,  back  strongly  arched,  ventral  outline 
less  so;  mouth  small,  terminal;  bands  of  slender,  sharp,  movable  teeth  in  jaws; 
maxillary  short,  with  no  supplemental  bone;  premaxillary  slightly  protractile; 
nostril  double;  gill-rakers  short;  gill-membranes  broadly  united  to  isthmiis; 
branchiostegals  6  or  7;  pseudobranchise  present;  preopercle  either  finely  serrated 
or  entire;  scales  ctenoid,  of  small  or  moderate  size;  lateral  line  present,  strongly 
arched;  pyloric  cceca  few;  air-bladder  present;  dorsal  fins  2,  anterior  with  8  to  11 
spines  depressible  in  a  groove,  posterior  much  larger,  with  anterior  rays  elongated; 
anal  spines  3  or  4,  the  soft  rays  similar  to  posterior  dorsal,  both  with  fleshy 
scaled  base;  caudal  broad,  with  posterior  margin  square  or  concave;  pectorals 
short,  the  rays  branched;  ventrals  thoracic.  A  rather  small  family,  with  a  single 
representative  on  the  east  coast  of  the  United  States. 

Genus  CHiBTODIPTERnS  Lac^p^de.     Spade-fishes. 

In  this  genus  the  much  compressed  body  is  nearly  as  deep  as  long;  vomer 
and  palatines  toothless;  preopercle  finely  serrate;  branchiostegals  6;  scales  small, 
60  to  70  in  lateral  series;  lateral  line  concurrent  with  back;  pyloric  coeca  4  to  6; 
dorsal  fins  disconnected,  the  first  with  8  spines,  the  third  longest;  anal  spines  3, 
the  second  longest;  a  large  accessory  scale  at  base  of  ventrals.  Two  American 
species,  1  on  the  Pacific  coast,  and  the  following.  (Chcetodipterus,  two-finned 
chstodon,  in  allusion  to  the  divided  dorsal.) 

289.  OH^TODIPTEHUS  FABER  (Broussonet). 
"Porgee";  ''Pogy";  Angel-fish  (S.  0.);  Spade-fish;  Moon-fish. 

Cfudodon  faber  Broussonet,  lohthyologia,  1782;  Jamaica  and  Carolina. 
Parephippu*  faber.  Yarrow,  1877,  211;  Beaufort.     Jordan  A  Gilbert,  1870,  380;  Beaufort. 
ChtitodipUnu  faber,  Jordan.  1886,  28;  Beaufort.     Goode.  1884,  445;  Beaufort.     Jenkins,  1887.  01;  Beaufort. 
Jordan  A  Evermann.  1808.  1668.  pi.  ccxlvii,  fig.  610.     Linton,  1005.  400;  Beaufort. 
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DiAONOSiB. — Body  short  and  deep,  the  depth  contained  1  to  1.5  times  in  len^h,  depend- 
ing on  age;  head  contained  3  to  3.5  times  in  length,  the  anterior  profile  very  steep;  mouth  small, 
maxillary  extending  barely  as  far  as  anterior  mfirgin  of  eye;  anout  .4  length  of  head;  eye  .3 
length  of  heed;  scales  in  lateral  series  about  60;  cheeks  and  opercles  densely  .scaled;  lateral 
line  arched  like  back,  straight  on  the  short  caudal  peduncle;  vertical  fins  high  and  falcate; 
dorsal  rays  viii+ 1,20,  the  third  spine  more  than  .5  length  of  head;  anal  rays  iii,18,  the  second 
^inelongMt;  caudal  deeply  concave;  pectorals  less  than  twice  diameter  of  eye;  ventrals  much 
longer  than  pectorals,  with  first  soft  ray  produced  as  a  filament;  young  with  vertical  fine  lower. 
Color:  gray,  with  5  dark  vertical  bands  of  different  widths  on  head  and  body,  becoming  obscure 
in  old  specimens;  ventrals  black.    (Jaber,  a  blaclwmith.) 


Kg.  150.    SPADE-nsH;  Porobe.    ChatodipUrutJaber. 

Under  the  name  of  "porgee"  or  "pogy"  the  North  Carohna  fishermen  recog- 
nize this  well-marked  fish,  which  is  known  in  South  CaroUna  as  angel-fish,  and 
elsewhere  as  moon-fish  and  spade-fish.  Ita  range  extends  from  Massachusetts 
to  South  America,  and  it  is  particularly  ahundant  on  the  southeastern  coast  of 
the  United  States. 

The  fish  sometimes  reaches  a  length  of  3  feet,  but  does  not  average  to  exceed 
a  foot.  It  frequents  rocky  patches,  wrecks,  and  piling  iu  search  of  food,  which 
consists  of  small  crustaceans,  worms,  etc.  It  is  found  on  the  North  CaroUna 
coast  only  in  summer,  leaving  as  soon  as  the  weather  becomes  cool.  At  Beau- 
fort, ripe  male  and  female  fish  have  been  found  early  in  June.  The  eggs  are 
quite  small,  being  less  than  1  mm.  in  diameter.  In  the  latter  part  of  August 
fish  about  3  iuchea  long,  the  young  of  the  year,  may  be  seined  in  Beaufort  Harbor. 
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The  spade-fish  is  of  excellent  quality  as  food,  and  in  the  New  York  and 
Washington  markets  is  highly  regarded.  In  Pamlico  Sound  it  is  sometimes  taken 
abundantly  in  pound  nets,  and  on  other  parts  of  the  coast  it  is  caught  incident- 
ally in  seines  and  other  appliances.  Of  late  it  has  not  been  numerous  in  the 
Beaufort  region.  The  quantity  taken  and  sold  in  1897  was  39,910  pounds,  valued 
at  $472,  and  in  1902  was  16,800  pounds,  valued  at  $269.  The  bulk  of  the  catch 
comes  from  Craven,  Dare,  and  Pamlico  counties. 

Family  CHiETODONTIDiE.    The  Butterfly-fishes. 

A  rather  numerous  family  of  mostly  small,  active,  highly  colored  fishes  of 
tropical  waters  in  all  parts  of  the  world.  Form  short,  deep,  and  greatly  com- 
pressed; mouth  small,  terminal,  and  projecting;  teeth  long,  fine,  in  dense  narrow 
bands  in  jaws,  no.  teeth  on  vomer  or  palatines;  eye  lateral,  of  moderate  size;  gill- 
membranes  connected  with  isthmus;  gill-rakers  minute;  branchiostegals  6  or  7; 
pseudobranchise  large;  preopercle  either  unarmed  or  with  a  strong  spine;  scales 
ciliated  or  smooth,  moderate  or  rather  small,  covering  body,  more  or  less  of  head, 
and  soft  parts  of  vertical  fins;  lateral  Une  present;  air-bladder  present;  dorsal  fin 
single  with  rather  numerous  spines  and  soft  rays;  anal  fin  similar  to  soft  dorsal, 
with  3  or  4  spines;  caudal  rounded  or  truncate;  ventrals  thoracic,  with  rays  i,5. 
There  are  about  6  American  genera,  but  only  1  is  represented  on  the  North  Caro- 
lina coast. 

Genus  CH^TODON  Linnaeus.    Butterfly-fishes. 

This,  the  most  numerous  genus  of  the  family,  contains  many  strikingly 
beautiful  little  fishes,  with  short,  deep  body  much  compressed,  especially  above; 
short,  pointed,  scaly  head;  small  mouth,  with  numerous  long,  flexible  teeth  in  ' 
bands;  preopercle  without  spine;  narrow  gill-openings;  ctenoid,  moderate-sized 
scales;  lateral  line  strongly  arched;  about  13  spines  in  dorsal  fin,  the  spinous  part 
longer  than  the  soft;  3  stout  anal  spines;  caudal  margin  straight  or  rounded;  ven- 
tral spine  strong.  Of  the  8  or  10  American  species,  only  1  has  yet  been  noted  in 
North  Carolina.     {Chcetodon,  bristle  tooth.) 

290.  CHiETODON  OOELLATUS  Bloch. 

Butterfly-fish. 
ChcUodon  oeeUaiuB  Bloch.  Ichthyologie,  pi.  211 ,  fig.  2. 1787.    Jordan  A  Evennann.  1898, 1674.  pi.  cczUz,  fie.  621. 

Diagnosis. — Depth  equals  length  of  body  posterior  to  head  or  about  .7  total  length; 
head  .4  length  of  body;  snout  produced,  about  length  of  eye,  and  somewhat  less  than  .33  head; 
scales  in  lateral  series  about  34,  in  transverse  series  21;  lateral  line  terminating  near  end  of 
dorsal  fin;  dorsal  rays  xii,20,  the  longest  spines  (third  and  fourth)  twice  length  of  eye;  anal  rays 
111,16;  ventrals  more  than  .8  length  of  head.  Color:  yellowish  gray;  a  black  band  extends 
from,  front  of  dorsal  fln  through  eye  and  thence  downward  to  throat;  a  black  spot  on  operde; 
a  large  black  spot  on  soft  dorsal;  a  black  vertical  band  from  this  spot  to  base  of  anal,  (ooel* 
UUua,  having  eye-like  spot.) 

A  common  West  Indian  species,  occurring  as  a  straggler  along  the  Atlantic 
coast  as  far  as  New  England;  bometimeSi  however,  taken  in  large  numbers  as  far 
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north  as  Massachusetts.*  This  species  was  not  heretofore  recorded  from  North 
Carolina,  but  has  recently  been  taken  on  several  occasions  at  Beaufort,  as  follows: 
In  the  summer  of  1902  one  1.5  inches  long  at  Bird  Shoal;  in  1903  one  1.75  inches 
long  near  the  laboratory;  and  on  July  21, 1904,  two  2.25  inches  long  in  the  harbor. 
The  species  rarely  exceeds  3  inches  in  length. 

Family  HEPATIDiE.    The  Surgeon-fishes  or  Tangs. 

The  fishes  of  this  family  may  easily  be  recognized  by  the  presence  of  1  or 
2  spinous  processes  on  each  side  of  the  narrow  caudal  peduncle,  together  with  an 
oblong,  much  compressed  body,  with  elevated  back;  short  head;  small,  low, 
terminal  mouth,  armed  with  a  single  row  of  narrow  teeth  in  jaws;  short  maxillary 
closely  united  with  premaxillary;  small,  high  eye;  double  nostrils;  4  gill-arches, 
with  rudimentary  rakers;  gill-membranes  attached  to  isthmus;  large  pseudo- 
branchiae;  small  scales  completely  covering  body  and  head;  complete  lateral 
line;  long,  narrow,  connected  pelvic  bones;  few  pyloric  coeca;  large  air-bladder;  a 
single  greatly  elongated  dorsal  fin,  with  spinous  part  shorter  than  soft  part;  anal 
fin  similar  to  but  shorter  than  dorsal;  broad  caudal  fin  with  concave  margin; 
and  thoracic  ventrals  with  about  5  soft  rays  preceded  by  a  spine.  The  family 
has  about  100  members  in  the  warmer  regions  of  the  world,  most  of  them  belong- 
ing in  the  only  genus  found  on  the  eastern  coast  of  North  America. 

Genus  HEPATUS  Gronow.    Surgeon-fishes;  Tangs. 

In  this  genus  the  armature  of  the  caudal  peduncle  consists  of  a  single  sharp, 

movable  spine  on  each  side  which  fits  in  a  groove  and  is  capable  of  being  extended 

like  the  blade  of  a  lancet,  whence  the  various  common  names  of  these  fishes;  as 

the  species  are  herbivorous,  it  is  evident  the  spines,  which  can  inflict  a  painful 

wound,  are  employed  only  for  protection.     Lateral  line  arched;  scales  very  fine 

and  numerous;  dorsal  spines  9,  anal  spines  3;  teeth  strong  and  immovable. 

About  6  species  known  from  American  waters.    Of  the  3  species  found  regularly 

in  Florida  and  as  stragglers  as  far  north  as  Massachusetts,  2  were  recently 

detected  in  North  Carolina  waters  which  may  thus  be  distinguished: 

t.  Caudal  fin  slightly  concave  behind;  caudal  lobes  about  equal;  about  12  dark  vertical  bars 

on  sides hepatus. 

a.  Caudal  fin  deeply  concave  behind;  upper  caudal  lobe  terminating  in  a  produced  filament;  no 
vertical  bars  on  sides bahianus, 

{Hepatus,  an  old  name  for  some  European  fish.) 

291.  HEPATUS  HEPATUS  (Linnwus). 
Surgeon-flsh;  Tang;  Lancet-flsh;  Doctor-Fish. 

Teuthit  hepaiut  Liniueus.  Systema  Nature,  ed.  xii,  507. 1766;  Carolina.    Jordan  A  Evermann,  1808,  1601. 

DiAQNOSis. — Body  ovate,  the  depth  .4  to  .5  length;  head  contained  3.5  times  in  total 
length;  superior  profile  very  steep,  making  an  angle  of  45°  with  long  axis  of  body;  snout  about 
.6  head;  eye  .5  snout;  dorsal  fin  of  nearly  uniform  height  throughout,  the  rays  ix,25  or  26;  anal 
rays  iii,  22  to  24;  caudal  somewhat  shorter  than  head,  the  lobes  of  nearly  equal  length.    Color: 

*  In  a  small  bay  on  Marthas  Vineyard  more  than  100  were  collected  by  the  writer  in  the  summer  and  fall 
of  1900. 
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dark  greenish  brown,  paler  on  aides;  about  12  narrow,  vertical  blackish,  bars  on  sides;  fina  gen- 
erally dark;  dorsal  with  brown  stripe  at  baae,  spinous  part  with  blue  and  green  stripes,  soft 
rays  bluish  anteriorly. 

Up  to  this  time  only  2  specimens  of  this  fish  have  been  recorded  from  North 
Carolina  waters.  The  first,  6  inches  long,  was  captured  in  a  mullet  net  near 
Beaufort  Inlet  in  the  fall  of  1904  and  presented  to  the  Bureau  of  Fisheries  by 
Mr.  Joseph  Lewis,  of  the  Mullet  Pond  Fishery,  who  states  that  during  his  30 
years'  fishing  experience  near  Beaufort  he  has  seen  only  1  other  fish  of  this  kind. 
The  second  specimen  was  obtained  near  Fivers  Island,  Beaufort  Harbor,  July  15, 
1905,  by  Prof.  Howard  E.  Enders,  and  is  now  in  the  laboratory  collection.  The 
species  is  abundant  in  Florida  and  the  West  Indies,  and  is  eaten  in  considerable 
quantities.     The  maximum  length  is  about  1  foot. 

298.  HEFATUS  BAHIANVS  (Oastelnau). 
Surgeon-fish;  Tang;  Lanoet-flsh;  Dootor-flsh;  B&rt>er. 

itsmMuriM  taJkHmiu  Cutelnau,  Aninuui  Nouvtllnou  Rsnade  I'Amariqueilu  Sud.  p.  21.  pi,  11.  fi|,  1. 1S55; 
TiuHiit  hakianut,  Jordan  ft  Eveimaim.  ISBB.  1063,  pl^  cdvl  and  eelvii.  Bs>,  620. 630. 

DtAONoaiB, — Form  as  in  Hepalut  hepattu;  dorsal  rays  ix,24,  longest  less  than  .6  length  of 
head;  anal  rays  iti,22;  caudal  deeply  incised,  the  upper  lobe  longer  and  often  filamentous. 
Color:  dark  bmwn,  with  paler  blotches  below;  sides  with  brown  wavy  lengthwise  streaks; 
dorsal  fin  with  8  dark  longitudinal  tines  and  a  black  edge;  caudal  with  light  blue  or  whitish 
margin,     (bahianut,  relating  to  Bahia.) 


Fig.  151.    Suhobon-fish;  Tano.    Htpatui  bahianw. 

This  surgeon-fish  is  common  at  Key  West  and  thence  throughout  the  West 
Indies.  It  is  now  recorded  for  the  first  time  from  North  Carolina.  On  October 
11,  1905,  Mr.  S.  G.  Worth  obtained  from  a  local  fisherman  at  Beaufort  a  speci- 
men 5.5  inches  long  which  is  now  in  the  laboratory  at  that  place.  This  species 
reaches  somewhat  over  a  foot  in  length,  and  in  Florida,  Porto  Rico,  and  the 
Danish  West  Indies  is  of  considerable  importance  as  food. 
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Family  BALISTIDiE.    The  Trigger-fishes. 

Rather  large-sized  shore  fishes  of  tropical  waters,  feeding  on  small  animals 
or  on  algae;  protected  by  their  tough,  rough  skin;  rarely  eaten  by  man,  the  flesh 
of  some  reputed  to  be  exceedingly  poisonous.  Body  ovate  or  elongate,  consider- 
ably compressed;  mouth  very  small,  terminal;  jaws  short  but  strong,  a  single  row 
of  incisor  teeth  in  each;  premaxillaries  fused  with  maxillaries;  eye  small,  high; 
preorbital  region  very  wide;  gill-openings  short  slits  at  base  of  pectorals;  oper- 
cular bones  not  evident  externally;  head  and  body  covered  with  rough  scales 
or  plates;  lateral  line  absent  or  rudimentary;  air-bladder  present;  vertebrae  few 
in  number  (17);  2  dorsal  fins,  the  anterior  with  2  or  3  spines,  the  first  spine 
largest,  the  second  firmly  locking  it  when  extended,  whence  the  name  trigger- 
fishes,  applied  to  the  family;  posterior  dorsal  with  numerous  soft  rays;  anal 
similar  to  second  dorsal;  caudal  rounded,  forked,  or  concave;  pectorals  short  and 
broad;  ventrals  represented  by  a  stout  spine  at  the  end  of  a  long  pelvic  bone. 
About  6  American  genera,  only  1  regularly  represented  on  our  Atlantic  coast. 


Genus  BALISTES  Limucus.    Trigger-fishes. 

This  genus  contains  the  typical  trigger-fishe^  with  3  dorsal  spines,  of  which 
the  first  is  much  the  largest,  the  second  in  close  relation  thereto,  the  third  remote; 
by  depressing  the  second  spine  the  firmly  locked  first  spine  may  be  bent  back- 
ward. Body  compressed,  rather  deep;  irregular  teeth  in  each  jaw;  scales  rather 
small,  rough,  implanted  in  a  tough,  leathery  skin;  lateral  line  very  small  and 
exceedingly  irregular,  extending  on  cheeks,  sometimes  incomplete;  a  groove  in 
front  of  eye  below  nostrils;  enlarged  bony  plates  behind  gill-openings;  pelvic 
flap  large,  movable,  with  numerous  sharp  spines;  anal  and  second  dorsal  fins 
long,  falcate  or  filamentous  in  adult;  caudal  lobes  produced  in  old  specimens; 
colors  often  brilliant  and  in  remarkable  patterns.  Two  species  occur  on  oiu*  east 
coast,  straggling  as  far  north  as  Massachusetts;  only  1  of  these  thus  far  recorded 
from  North  Carolina,  but  the  other  likely  to  be  found  any  season.  TTiese  2 
may  be  thus  distinguished: 

i.  Lateral  line  complete,  extending  from  cheek  upward  to  near  dorsal,  thence  abruptly  down- 
ward to  near  anal,  again  upwara,  and  then  straight  along  caudal  peduncle;  color  olive  gray, 
with  a  dark  cross-bar  under  anterior  part  of  soft  dorsal  and  violet  or  blue  spots  on  bacK, 
head,  and  fins carolinenHa. 

a.  Lateral  line  incomplete,  only  on  cheeks,  nape,  and  peduncle;  color  brownish  yellow,  with 
bright  blue  streaks  on  head,  fins,  and  peauncle vetula, 

(Balistea,  cross-bow.) 

293.  BALISTES  OAROLINENSIS  Qmelin. 
Leather-jacket;  Trigger-flsh. 

BaluU9  earoiinenM  Qmelin.  Sy8t«ma  Natane,  i.  1468.  1788;  Garolio*.     Jordan  A  Evermann.  1898,  1701.  pi. 
cclviii,  fig.  632. 

*  DiAQNOSis. — Depth  .5  total  length  to  end  of  tail;  peduncle  narrow,  about  .16  depth  of 
body;  head  .25  total  length  to  end  of  tail;  snout  very  long,  .8  length  of  head;  eye  very  small, 
less  than  .25  snout;  scales  in  lateral  series  55  to  65;  lateral  line  undulating,  very  irregular  (as 
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deicribed  in  key),  the  lines  of  two  sides  united  by  a  branch  over  nape;  dore&l  rays  111+  27,  the 
anlerior  soft  rays  elongattKl  but  not  so  long  aa  head;  anal  rays  25;  caudal  lobes  produced  in 
adult.  Color:  in  general  grayish  olive;  2  dark  cross-bars  under  soft  dorsal  fin;  small  purplish 
spots  on  back  and  purplish  marks  on  anout;  eye  surrounded  by  a  ring  of  blue  spot«  sod  green 
streaks;  first  dorsal  with  blue  spots;  second  dorsal  andaoal  yellow,  with  rowsof  light  blue  spots 
and  ft  green  network;  pectorals  green,  with  blue  base  and  green  spots,  ((orolintruii,  inhabiting 
Carolina.) 


Fig.  152.    TRtoQER-Pisu.     Balittei  earoHneraU. 

A  widely  distributed  species,  very  common  in  the  West  Indies  and  the  Medi- 
terranean Sea,  sometimes  carried  northward  in  the  Gulf  Stream  to  New  York 
and  Massachusetts.  It  attains  a  length  of  more  than  a  foot,  and  at  Key  West, 
where  it  is  called  turbot,  it  is  extensively  eaten.  There  are  no  published  records 
of  the  fish's  occurrence  in  North  Carolina,  but  it  must  have  been  observed  on 
many  occasions  and  at  various  points.  The  only  specimens  known  from  state 
waters  have  been  taken  at  Beaufort — I  in  the  summer  of  1903;  another  caught 
on  a  hook  in  August,  1905;  and  a  third  obtained  at  Fivers  Island  on  October  9, 
1905. 

Family  MONACANTHID^.     The  File-fishes. 

Shore  fishes  of  warmer  regions,  feeding  chiefly  on  algse;  species  mostly  small, 
of  no  food  value,  the  flesh  bitter;  similar  to  the  trigger-fishes  but  having  only  a 
single  dorsal  spine.  Body  much  compressed,  rather  deep;  mouth  small,  termi- 
nal; incisor  teeth  in  upper  jaw  in  a  double  series;  in  lower  jaw  in  a  single  series; 
gill-openings  mere  slits;  lateral  line  absent;  scales  small,  spine-bearing;  d'orsal 
spine  barbed  or  smooth,  sometimes  a  rudimentary  spine  behind;  second  dorsal 
long,  widely  separated  from  the  spine;  anal  similar;  caudal  peduncle  long  or 
short,  the  fin  broad  or  elongate;  pectorals  very  short;  ventrals  either  absent  or 
represented  by  a  long  spine  surmounting  the  pelvic  bone.  Four  American  gen- 
era, 2  r^resented  in  the  local  fauna. 
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8  vertica];  caudal  fin  broad MonaCantbus.  , 

ii.  Dorsal  spine  rather  slender,  without  barbs;  no  spine  on  pelvic  bone;  giU-openiagB  long  and 
very  oblique;  caudal  fin  elongate Ceratacamthub. 

Genus  HON ACAnTHOS  Cuvier.  Ftle-flshes. 
A  very  numerous  geuus  of  small  fishes  with  short,  deep,  much  compressed 
body;  very  small  mouth;  about  6  teeth  in  outer  row  and  4  in  inner  row  in  upper 
jaw,  and  about  6  in  lower  jawj  gill-slit  shorter  than  eye,  slightly  oblique,  and 
under  posterior  part  of  eye;  minute  scales,  individually  rough,  but  giving  to  the 
skin  a  velvety  feel;  ventral  flap  and  sometimes  caudal  peduncle  spinous;  large 
dorsal  spine,  with  2  series  of  retrorse  spines;  second  dorsal  and  anal  fins  with 
25  or  more  rays;  broad,  rounded  caudal;  blunt,  movable  ventral  spine;  pelvic 
bone  united  with  abdomen  by  a  broad  flap  of  skin.  Several  American  species, 
1  common  along  our  Atlantic  coast.     {Monacanlktts,  one  spine.) 


2M.  MONAOANTHUS  HISPIDUS  (Llimaus). 
"Fool-ash";  File-fish. 

Baliila  hupidut  UimieUB.  SyBtema  Naturs.  ed.  xii,  406,  1766:  Ca.rolinA. 
Stephanolipu  whfn-,  Yaitow.  1877,  204;  B««ufort.     Jordan  a^  Gilbert.  1878,  387;  Bwul 
u  hitpiJiu,  Jordu,  1886.  30;  Bskufoit.     JenldDS,  1887 
1716.  pi.  edix,  Bf.  63S.     LintoD.  190G,  401;  Bsiutart. 


Rg.  153.     FiLE-FiHH.     Afonacanthus  hitpidva 


DiAONOBiB. — Depth  contained  1.75  times  in  length  ii 
file  from  dorsal  spine  to  end  of  snout  nearly  straight;  t 
of  eye;  gill-slits  length  of  eye;  margin  of  abdominal  flap  a 
body  completely  scaly,  each  scale  with  3  prickles;  dorsal  sj 

of  eye,  shorter  than  snout,  posterior  surface  with  2  rows  of  barbs;  dorsal  soft  rays  about  32,  the 
first  ray  often  filamentous,  the  others  becoming  gradually  shorter  from  before  backward;  anal 


n  adults;  head  about  .5  depth;  pro- 
,t  very  long,  about  3  times  diameter 

■xtending  beyond  ventral  spine; 

e  straight,  above  posterior  part 
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rays  about  32;  caudal  fan-flhaped,  the  margin  rounded;  pectorals  leas  than  twice  diameter  of 
eycf.  Color:  nearly  uniform  green,  the  shade  varying  from  grass  green  to  olive;  irregular  faint 
whitish  spots  on  back  and  sides;  fins  transparent  greenish,     (hispidtu,  bristly.) 

This  species  is  found  from  southern  Massachusetts  to  Brazil,  and  is  com- 
mon throughout  its  range.  It  is  extremely  abundant  on  the  North  Carolina 
coast,  where  it  is  known  as  "fool-fish".  In  July,  1903,  during  a  period  of  5  days, 
over  600  were  seined  in  Beaufort  Harbor,  mostly  on  Bird  Shoal;  these  were  1 
to  3  inches  long.  A  series  of  young  collected  in  sargassum-weed  in  the  Gulf 
Stream  off  Beaufort  July  27,  1901,  had  individuals  .38  to  1.75  inches  long.  The 
maximum  length  of  the  species  is  10  inches.  Numerous  specimens  examined 
at  Beaufort  by  Professor  Linton  were  found  to  have  eaten  bryozoans,  small 
crustaceans  and  moUusks,  gastropod  eggs,  annelids,  small  sea-urchins,  and  algs. 

Genus  CERATACAlfTHUS  GilL    FUe-fishes ;  Fool-fishes. 

Moderate-sized  shore  fishes,  with  somewhat  elongate,  strongly  compressed 
body;  projecting  lower  jaw;  very  oblique  gill-openings  much  longer  than  eye  and 
extending  in  advance  of  eye;  a  long,  ciu*ved  pelvic  bone  without  a  spinous  extrem- 
ity; single  small,  slender,  barbless  dorsal  spine  inserted  over  middle  of  eye;  soft 
dorsal  widely  separated  from  the  spine,  its  rays  numerous  (35  to  50);  anal  fin 
similar  to  soft  dorsal;  caudal  fin  more  or  less  elongate;  pectoral  fins  very  small. 
Numerous  species,  in  all  warmer  parts  of  the  world;  4  American  species,  2  of 
which  are  here  noted.* 

i.  Color  variable — dusky  olive,  orange  yellow,  or  whitish — ^without  definite  spots;  anterior  pro- 
file convex;  depth  of  body  in  adult  .5  length itJuBpfii. 

a.  Color  light  brown,  with  numerous  dark  brown  round  spots  half  diameter  of  pupil;  anterior 
profile  concave;  depth  of  body  in  adult  .4  length puncUUus, 

{Ceratacanthus,  horn  spine.) 

295.  OERATAOANTHUS  SOHCEPFn  (Walbaum). 
File-fish;  Fool-fish;  Devil-fish. 

BaliMtM  wehapfU  Walbaum,  Art«di  Genera  Piadum,  461, 1702;  Long  Island,  N.  Y. 

AliUera  cuapioauda.  Yarrow.  1877,  204;  Beaufort.    Jordan  A  Gilbert,  1879,  367;  Beaufort. 

Ceratacanlhua  avrarUiaeuM,  Yarrow,  1877,  204;  Beaufort. 

AluUra  aurarUiaea,  Jordan  A  Gilbert.  1870,  367;  Beaufort. 

Alulera  tcKapfii*  Jordan,  1886,  30;  Beaufort.    Jordan  A  Evennann,  1808,  1718,  pi.  xxlx,  fig.  636.     Linton, 

1006,  401;  Beaufort. 
Cerataeanthiu  •cAosp/U,  Jordan  A  Evennann,  1808,  2860. 

DiAQNOsis. — Depth  about  .5  length  in  adult,  less  in  young;  caudal  peduncle  slender,  2 
times  diameter  of  eye;  head  .33  length;  profile  from  mouth  to  dorsal  spine  slightly  convex; 
lower  jaw  somewhat  the  longer,  chin  projecting;  snout  nearly  as  long  as  head  and  4  times  diam- 
eter of  eye;  eye  under  dorsal  spine  and  over  posterior  part  of  gill  opening;  gill-opening  twice 
diameter  of  eye;  scales  minute,  rough,  completely  covering  body  and  head;  dorsal  spine  edender, 
its  length  varying  with  age,  about  2  times  length  of  eye  in  adults;  soft  dorsal  rays  about  36, 
anal  rays  38,  the  fins  low;  caudal  long,  slender,  becoming  shorter  in  old  specimens;  pectorals 
short,  about  twice  diameter  of  eye.  Color:  adults  dirty  gray,  orange,  or  whitish;  young  dirty 
white,  mottled  or  blotched  with  reddish  brown  or  sometimes  showing  dark  and  light  longitu- 

*  A  third  ipecies,  Ctrataeanthtu  BcripitUt  has  occasionally  been  taken  as  far  north  as  South  Carolina. 
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din*]  bands;  caudal  uaually  Tcllowiab.        (Named  for  Dr.  SehdpF,  a  surgeoo  with  the  Hessiui 
troops  on  Long  Island  during  American  Revolution.) 

Along  the  coast  of  the  United  States  from  Massachusetts  to  Texas,  the  fool- 
fish  or  file-fish  is  well  known,  being  caught  in  the  nets  of  the  commercial  fisher- 
men. It  is  called  fool-fisE  because  of  its  peculiar  appearance  and  the  general 
stupidity  shown  in  captivity;  it  will  often  remain  in  a  pound  net  or  other  trap 
when  every  other  fish  will  have  escaped  through  a  rent  in  the  netting.  Its 
rough,  sandpaper-like  skin  has  given  rise  to  its  other  common  name. 

The  fish  attains  a  length  of  2  feet,  and  older  examples  exhibit  3  dbtinct  color 
phases:  a  dull,  dirty,  greenish-gray,  a  rich  orange-yellow,  and  a  milky  white, 
the  yellow  and  white  often  being  partly  replaced  by  irregular  areas  of  blackish- 
gray.  These  colors  appear  to  be  independent  of  sex  or  environment,  and  fishes 
representing  each,  as  well  as  intermediate  phases,  may  be  taken  together. 


Fig.  154.    FiLB-nsH;  Fooi<-naH.    Ceralaainlhus  tchcepfH. 

When  the  fish  is  swimming  the  head  is  lower  than  the  tail,  and  the  move- 
ments and  appearance  are  singularly  awkward.  In  captivity  the  fish  eat  suc- 
culent algse,  the  branches  of  which  are  bitten  off  and  swallowed  rapidly. 

The  species  is  common  on  the  shores  of  North  Carolina.  Specimens  have 
been  taken  for  the  Beaufort  laboratory.  Small  examples  examined  by  Professor 
Linton  at  Beaufort  in  July  and  August  contained  bryozoans,  shrimp,  amphipods, 
and  sea  lettuce. 

296.  OERATAOANTHUS  PUN0TATU8  (Agaaslz). 
Spotted  FUo-fishi  Long  Uingo. 


DiAONOBiB  (based  on  North  Carolina  specimens). — Depth  slightly  lesa  than  .5  length; 
width  of  peduncle  1.5  times  diameter  of  eye;  head  contained  3.12  times  in  length;  profile  con- 
cave; lower  jaw  projecting;  teethinasingleseriesineach  jaw;  eye  .25  length  of  snout  and  some- 
what less  than  supraorbital  space;  gill-slit  .33  length  of  head,  its  posterior  end  under  pupil  and 
over  base  of  pectoral;  dorsal  spme  over  posterior  third  of  eye,  short,  slender,  its  length  2.S 
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times  diameter  of  eye;  rays  in  soft  dorsal  36.  origin  of  the  fin  same  distance  from  pupil  as  pupil 
is  from  tip  of  lower  jaw;  anal  rays  38;  caudal  long,  posterior  margin  rounded;  pectorals  short, 
1.5  times  diameter  of  eye.  Color:  grayish  brown,  with  numerous  small,  round  dark  brown 
spots;  back  and  snout  dark;  caudal  black,    (punctatus,  spotted.) 

The  spotted  file-fish,  which  ranges  from  the  West  Indies  to  Brazil,  is  now 
recorded  for  the  first  time  from  the  east  coast  of  the  United  States  on  the  strength 
of  2  specimens  taken  at  Bird  Shoal,  Beaufort  Harbor,  in  the  summer  of  1902. 
The  fish,  6.75  inches  long  over  all,  were  profusely  marked  with  discreet,  round, 
brown  spots  somewhat  smaller  than  the  pupil;  the  dorsal,  anal,  and  pectoral  fins 
were  plain;  and  the  caudal  was  black. 

Family  OSTRACIIDiE.    The  Trunk-fishes. 

The  trunk-fishes  are  among  the  most  curious  fishes  in  our  waters,  and  are 
at  once  recognizable  by  the  hard  3-,  4-,  or  5-angled  shell  or  box  in  which  th^  body 
is  encased.  Body  rather  short  and  deep;  caudal  peduncle  rather  long  and  nar- 
row; shell  formed  of  numerous  large,  more  or  less  regular,  polygonal  bony  plates 
which  are  deficient  only  about  jaws,  at  bases  of  fins,  and  on  caudal  peduncle; 
mouth  small,  terminal,  with  a  single  row  of  slender  teeth  in  each  jaw;  maxillary 
and  premaxillary  closely  united;  eye  large,  high,  protruding;  gill-opening  a  short 
narrow,  nearly  vertical  slit  below  and  posterior  to  eye;  vertebra  14;  dorsal  fin 
inserted  far  backward,  single,  short,  composed  wholly  of  soft  rays;  anal  fin  sim- 
ilar to  and  opposite  dorsal;  caudal  fin  of  10  rays,  the  posterior  margin  square  or 
rounded;  pectoral  fins  short,  inserted  close  to  lower  end  of  gill-openings;  ventral 
fins  absent.  There  are  25  or  30  known  species,  representing  several  genera, 
inhabiting  tropical  waters;  all  the  American  species  fall  into  1  genus. 

•  

Genus  LACTOPHRTS  Swainson.    Three-angled  Tlwik-fiahes. 

In  this  genus  the  shell  or  box  present  3  well-marked  angles,  the  ventral 
surface  being  broad  and  either  flat  or  convex,  and  the  sides  inclining  inward  to 
make  a  more  or  less  acute  angle  at  the  back;  the  shell  is  continuous  across  the 
median  line  behind  the  anal  fin;  the  characters  by  which  the  species  are  sepa- 
rated are  the  presence  or  absence  of  horns  on  the  frontal  and  ventral  regions, 
the  existence  of  a  complete  or  imperfect  shell  posterior  to  dorsal  fin,  and  the 
coloration.  Four  American  species,  2  known  from  North  Carolina.*  The  trunk- 
fishes  are  sometimes  baked  in  the  shell  and  regarded  with  favor  in  Florida  and 
the  West  Indies.  Owing  to  the  ease  with  which  they  may  be  preserved,  all  the 
American  species  became  known  in  Europe  upwards  of  200  years  ago;  and  as  a 
matter  of  local  interest  it  may  be  mentioned  that  Peter  Artedi,  the  "  father  of 
ichthyology",  in  his  notes  on  this  group  of  fishes  published  in  1738,  mentions 
his  having  seen  several  of  our  species  at "  The  Nagg's  Head"  tavern  in  London. 

*  Another  species  of  trunk-fish,  Ladtopkry  trieomi*,  common  on  the  South  Atlantic  coast  and  throuchout 
the  West  Indies,  is  known  from  Charleston,  S.  C,  and  Chesapeake  Bay.  and  will  no  doubt  in  time  be 
detected  on  the  North  Carolina  coast.  It  reaches  a  length  of  18  inches,  and  may  eadly  be  distinguished  by  a 
projecting  horisontal  horn  in  front  of  each  eye. 
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(.  Shell  or  carapace  with  a  large  spine  at  end  of  each  ventral  lidge;  carapace  deficient  behind 
doraal  fin;  color  olive  gray,  nearly  every  plate  with  a  small  pale  blue  spot  at  its  center. 

trigonut. 

it.  Shell  or  carapace  without  spines;  (carapace  continuous  behind  dorsal  fin;  color  dark  brown, 

with  numerous  small,  cvcular,  yellow-white  spots triqueter. 

(fMCtophrya,  milk-cow  eyebrow,  in  allusion  to  the  horns  in  one  species.) 

297.  LAOTOPHRYS  THIQONUS  (Llnnaua). 
Oamel-flsb;  Box-fish;  Trunk-fish;  Shell-fish. 

(MroeiBiK  trigmui  Lidiibub,  Systwnk  NkCuis,  ed.  X,  330,  ITSS;  "  Indi»". 
Otncim  trigmfint.  Jordui.  IS86.  30;  Bcuifort.     JcdIuiu,  IBST,  93:  Bakulort. 

Ladtijirvt  (rwonui,  Yurov.  1ST7,  204:  Fort  Mum.     JonUu  &  Oilbart,  1S79,  307;  Bsufort.     Jordan  A  Evst- 
mann,  IBBB,  IT23,  pL  celriii.  fie.  641. 

DtAaNOBiB. — Body  sharply  3-angled,  the  back  elevated  into  a  well  marked,  strongly  com- 
pressed hump;  depth  .5  length;  head  .25  length,  the  profile  straight;  peduncle  long  and  slender, 
its  depth  leas  than  diameter  of  eye;  each  ventral  ridge  terminating  in  a  long  spine  which  extends 
beyond  origin  of  anal  fin;  shell  open  behind  dorsal  fin;  a  conspicuous  ridge  over  each  eye;  dor- 
sal rays  10;  anal  rays  10;  caudal  with  rounded  comers.  Color:  olive  gray  above,  light  green  on 
ventral  surface;  most  of  the  aide  plates  with  a  light  blue  spot  in  tbe  center;  outlines  of  upper 
plates  black,  of  lower  ones  blue;  several  dusky  areas  on  side;  Una  pale  green;  vent,  iris,  nostrils, 
and  base  o^pectorals  yellow     (trigoiM*  three-angled  ] 


Fig.  165.    Camel-pish;  TaunE- 


Ladophrya  tngonw. 


A  common  West  Indian  species,  well  known  in  Florida  and  sometimes  found 
as  far  north  as  Massachusetts.*  It  has  occasionally  been  reported  from  Beaufort, 
N.  C.  Yarrow  recorded  2  specimens  from  the  beach  at  Fort  Macon;  a  specimen 
in  the  State  Museum  at  Raleigh  came  from  Beaufort;  and  Jenkins  states,  on  the 
authority  of  Prof.  W.  K.  Brooks,  that  small  examples  are  often  taken  in  tow  nets 
outside  Beaufort  Inlet.  There  appear  to  have  been  no  recent  captures  at 
Beaufort.     Maximum  length  about  1  foot. 
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296.  LAOTOPHRYS  TRIQUETER  (LinnsBUs). 

Trunk-fish. 

Ogtraeion  triqueUr  Linmeus,  Systema  Natune.  ed.  z,  330, 1758;  India. 
Laelophry9  trtQueter,  Jordan  4c  Evermann,  1898, 1722,  pi.  cchd,  fig.  638. 

Diagnosis. — Form  ovate,  back  evenly  arched,  depth  .5  length;  sides  making  an  angle  of 
about  30  degrees  at  back;  ventral  surface  convex;  depth  of  caudal  peduncle  greater  than  diazn- 
eter  of  eye;  head  .25  length;  profile  concave;  eye  about  .33  length  of  head  and  .8  length  of  gill> 
slit;  shell  without  spines,  continuous  behind  dorsal  fin;  9  plates  along  median  line  posterior 
to  eye;  dorsal  rays  10;  anal  rays  10;  caudal  fin  rounded.  Color:  dark  brown  above,  lighter  on 
belly;  each  scale  except  on  ventral  surface  with  1  or  more  round  whitish  spots  somewhat  smaller 
than  pupil;  lips,  bases  of  fins,  and  tip  of  caudal  dark  brown  or  blackish;  caudal  peduncle  marked 
like  sides;  caudal  margin  black,  other  fins  plain;  young  light  green,  with  numerous  round  dark 
greenish  blue  spots  on  sides  and  below,     (triqueter,  three-angled.) 

The  occurrence  of  this  trunk-fish  on  the  United  States  coast  north  of  Florida 
does  not  appear  to  have  been  previously  noted.  There  are  3  North  Carolina 
records.  In  July,  1900,  several  young  examples  were  taken  in  Beaufort  Harbor, 
and  in  July,  1904,  a  number  of  others  were  obtained  in  the  same  locality.  The 
only  adult  specimen  was  collected  at  Perry  Island,  Beaufort  Harbor,  in  the 
summer  of  1902. 

Family  TETRAODONTIDiE.    The  Swell-fishes. 

The  fishes  of  this  family  have  the  faculty  of  inflating  themselves  with  air  or 
water,  which  is  pumped  into  a  special  sac,  lying  external  to  the  peritoneal  cavity, 
its  duct  opening  into  the  mouth  or  esophagus.  The  amount  of  the  inflation  is 
extreme  in  some  genera,  the  fishes  being  converted  into  veritable  balloons. 
Body  oblong  or  elongate,  little  if  at  all  compressed;  mouth  small,  terminal,  the 
teeth  in  each  jaw  fused  into  a  kind  of  beak  with  a  median  suture;  lips  conspic- 
uous; gill-slits  small,  situated  immediately  in  front  of  pectorals;  scales  absent, 
the  skin  usually  covered  with  small,  weak,  movable  prickles  or  spines;  lateral 
line  conspicuous  or  not;  air-bladder  present;  vertebrae  few  (16  to  21);  spinous 
dorsal  and  ventral  fins  absent;  dorsal  fin  placed  near  the  caudal,  composed  of  a 
few  soft  rays;  anal  fin  similar  to  and  opposite  dorsal;  caudal  fin  well  developed, 
of  various  shapes;  pectoral  fins  short  and  broad,  the  upper  rays  longest.  These 
fishes  are  for  the  most  part  found  in  warmer  coastal  waters,  and  have  only  feeble 
swimming  powers.  While  some  of  them  attain  a  considerable  size,  none  are 
food  fishes,  the  flesh  being  rank  and  sometimes  poisonous.  About  10  genera  and 
60  species;  4  genera  American,  2  represented  in  North  Carolina  fauna. 

i.  Body  oblong;  skin  prickly  or  with  soft  appendages  above  and  below,  sometimes  smooth; 


dorsal  and  anal  fins  short,  with  6  to  8  rays;  caudal  more  or  less  rounded;  lower  surface  of 

^  fold 

av  elongate;  slcin  of  abdomen  very  pi 
falcate,  with  12  to  15  rays;  caudal  fin  strongly  concave  behind;  a  prominent  longitudinal 


body  without  a  prominent  longitudinal  fold  or  keel;  size  moderate  or  small. . . .  SPHEaion>E& 

ki  " 


u.  Bodv  elongate;  skin  of  abdomen  very  prickly,  back  and  sides  smooth;  dorsal  and  anal  fins 
falcate,  with  12  to  15  rays;  caudal  fin  strondy  concave  behind;  a  prominent  longitudinal 
fold  or  keel  on  each  side  of  belly  and  peduncle;  size  large Laoocephalus. 

Genus  SPHEROID  £S  Dum^ril.    Pu£fers;  Swell-fishes. 

Typical  puffers,  with  oblong,  plump  body;  short  nasal  canal  on  each  side, 
with  2  openings  near  its  tip;  skin  either  smooth,  prickly,  or  with  cirri  (prickly 
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Id  local  species);  mucous  canals  inconspicuous;  dorsal  and  anal  fins  small,  of  6 
to  8  rays;  caudal  fin  rather  short,  broad,  its  posterior  margin  rounded  or  nearly 
square;  abdomen  exceedingly  dilatable  with  either  air  or  water.  Numerous 
species,  most  of  them  American,  4  known  from  east  coast  of  United  States,  but 
only  2  as  yet  recorded  from  North  Carolina. 

t.  Head  and  body  prickly,  the  prickles  Hmall,  Btiff,  3-rootod;  no  cirri  present;  about  12  irregular 

black  blotches  on  back  and  sides maeitUUui. 

ii.  Sides  of  head  and  of  body  smooth,  except  an  area  behind  pectorab,  the  prickles  on  back  and 
belly  larger  and  wider  apart  than  in  maculatui  and  sometimes  lacking;  small  cirri  or  flaps 
on  sides;  numerous  small  black  spota  above,  and  a  single  series  of  12  to  16  small,  round 
blackspotsalongjunctionnfaidesandabdomen,  these  most  distinct  in  young. ,  .gptngUri. 

299.  8PHEROIDE8  MA0ULATU8  (Bloch  &  Schneider). 
"Swell-toad";  Puffer;  Swell-fish;  Balloon-fisb. 

Tetrodm  hitpidiu.  vkr.  maaUaiut  Bloob  &  Sotmader.  Systcma  IcfalbyalofiB,  601,  ISOl;  Lone  IiUnd.  N.  Y, 

Chaidmnn  BnVKiiu.  Y»rfow,  IB77.  204;  Bnutort. 

Cirritomui  luFtndui,  Jordan  A  Qilbart.  ISTB,  366;  Beaufort. 

Tttrodonturvidut.JoritMi.iBSe.X;  Buufort.      JeakiDs.  1887.93;  Beaufort.     WilKn,  1900,366;   Bewifort. 

Splieririda  maculatiu,  Jordui  &  Evannaaa.  isaS.  1733.  pt.  ccLdv.  Sg.  046.     Linton.  1905.  403;  B«ufort. 

UiAONOSiB. — Depth  (uninflatcd)  about  equal  to  width,  .33  total  length;  length  of  head 
greater  than  depth  of  body;  anout  more  than  .5  head;  eye  small,  .25  snout;  interorbital  space 
concave,  2.6  times  diameter  of  eye;  skin  prickles  small,  3-root«d,  stifi,  and  of  uniform  sise; 
prickles  absent  posterior  to  dorsal  fin  and  vent;  fins  small;  dorsal  rays  7,  the  longest  one-third 
head;  anal  rays  6,  of  same  size  as  dorsal;  caudal  margin  slightly  convex,  the  central  rays  .4 
length  of  head;  pectorals  rather  bread.  Color:  upper  parts  rich  dark  green  with  black  mot- 
tlings;  below  white  or  pale  yellow;  sides  marked  with  about  12  short  black  bars,  of  imequtil  siie 
and  mostly  oblique  the  2  or  3  immediately  behind  pectorals  most  distinct;  fins  plaui,  caudal 
dark-edged,     (mactdatux  spotted ) 


Fig   156      Pvvter;  Swzll-fish,     Spheroids  mactJatui. 

Swell  toad  is  the  name  applied  to  this  and  the  related  species  by  the 
North  Carolina  fishermen  The  fish  is  common  as  far  north  as  Cape  Ann,  and 
IS  abundant  during  the  warmer  months  on  the  coast  and  in  the  bays  and  sounds 
of  this  state.  Its  maximum  length  is  about  10  inches.  Specimens  examined  at 
Beaufort  in  July  and  August  by  Professor  Linton  were  found  to  contain  a  very 
great  variety  of  animal  food,  including  fragments  of  oysters,  scallops,  mussels, 
razor-clams,  gastropods,  barnacles,  crabs,  shrimp,  sea-urchins,  worms,  ascidians, 
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bryozoans,  together  with  seaweeds  and  watermelon  seed.  The  fish  is  often 
caught  in  nets,  and  will  also  take  the  hook,  but  has  no  food  value  and  is  regarded 
as  useless. 

800.  SPHEROIDES  SPENQLERI  (Bloch). 
"Swell-toad";  Puffer;  Balloon-fish;  Swell-fish. 

Teirodon  tptn{fUri  Blooh.  lehthyologie.  i,  135,  pi.  144, 1782;  Wast  Indiea. 
SpKeroidet  §pengleri,  Jordan  A  EvarmAnn,  1898, 1732,  pi.  odziv.  fie.  644. 

DiAQNOSis. — Shape  as  in  Spheroides  maculatua;  head  ooutained  2.4  times  in  length;  eye 
rather  large,  .5  snout  and  nearly  .25  head;  interorbital  space  narrow,  slightly  concave  or  flat; 
skin  of  body  prickly,  sometimes  smooth;  usually  a  patch  of  small  prickles  on  middle  of  back; 
belly  spinous  from  anterior  to  vent  to  chin;  head,  sides,  and  tail  mostly  smooth;  small  dennal 
flaps  or  cirri  on  sides;  young  more  prickly  and  with  more  conspicuous  flaps  than  adult;  dorsal 
rays  7,  short,  less  than  twice  diameter  of  eye;  anal  rays  6,  similar  to  dorsal;  caudal  less  than 
.5  length  of  head,  the  margin  roimded.  Color:  above  greenish  brown,  thickly  marked  with 
small  light  green  spots;  small  black  spots  on  back,  and  a  row  of  12  to  16  along  middle  of  side 
from  chin  to  caudal,  these  becoming  less  distinct  in  adult;  belly  flesh  color;  caudal  with  two 
dark  bars;  pectorals  yellow.     (Named  for  a  Mr.  Spengler,  who  sent  the  type  specimen  to  Bloch.) 

A  very  widely  distributed  species,  known  from  the  West  Indies,  Brazil, 
Canary  and  Madeira  Islands,  the  Gulf  coast  of  the  United  States,  and  recently 
recorded  by  the  writer  from  Massach.usetts,  where  it  occurs  as  a  straggler  in 
summer.  The  fish  is  now  reported  from  North  Carolina  for  the  first  time,  a 
small  specimen  having  been  taken  at  Beaufort  in  the  summer  of  1900.  A 
length  of  1  foot  is  attained  by  the  species. 

Genus  LAGOCEPHALUS  Swainson.    Rabbit-fisheSi  or  Puffery 

Similar  to  Spheroides,  but  the  dorsal  and  anal  fins  longer  and  falcate,  each 
with  12  to  15  rays;  the  caudal  concave  behind;  the  skin  prickles  in  American 
species  confined  to  the  inflatable  abdomen,  the  skin  otherwise  smooth  and  tense; 
the  under  side  of  caudal  peduncle  with  a  fold.  Size  rather  large.  Two  American 
species.  The  rabbit-fishes  are  so  called  from  the  resemblance  of  the  snout,  mouth, 
and  teeth  to  those  of  a  rabbit.     {LagocephaltLS,  hare  head.) 

801.  LAQOOEPHALUS  UEVIQATUS  (Linnssus). 

Puffer;  Rabbit-fish. 

Ttlrodan  Uxtngahu  limueus.  System*  Naiune.  ed.  xii.  411.  1766;  Charleston.  S.  0.    Yarrow.  1877,  204;  Beaa- 

fort, 
Lagoeaphahf  Unioahu,  Jordan  A  Gilbert,  1870,  366;  Beaufort  (after  Yarrow).     Jordan  A  Evennann,  1898. 

1728.  pi.  oelxiii.  fig.  642;  "rare  north  of  Cape  Hatteras".     Wilson,  1000. 355;  Beaufort. 

Diagnosis. — Body  elongate,  greateHt  depth  .25  length;  caudal  peduncle  slender,  its  least 
depth  equal  to  diameter  of  eye;  head  contained  3.7  times  in  length;  eye  rather  large,  contained 
5.5  times  in  head,  3  times  in  snout,  and  2.5  times  in  interorbital  space;  mouth  very  small;  gill- 
openings  somewhat  wider  than  base  of  pectorals;  skin  of  belly  beset  with  large,  sharp,  3-rooted 
spines,  skin  elsewhere  very  smooth;  dorsal  rays  13,  the  anterior  much  longer  than  posterior,  so 
that  fin  is  pointed  or  falcate,  its  height  contained  1.5  times  in  head,  origin  of  fin  midway  pos- 
terior between  edge  of  eye  and  base  of  central  caudal  rays;  anal  fin  opposite  and  similar  to  dor- 
sal, its  rays  12,  the  longest  contained  1.75  times  in  head;  caudal  fin  with  deeply  concave  margin, 
the  longest  rays  nearly  .7  length  of  head;  pectorals  broad,  .5  length  of  head.  Color:  above 
blackish  green,  sides  and  belly  silvery  white.     {IceviffoiuSf  smoothed.) 
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This,  the  largest  of  the  American  puffers  or  swell-fishes,  occurs  coastwise 
from  Massachusetts  to  Brazil,  but  is  not  common  north  of  Cape  Hatteras.  The 
tjpe  came  from  Charleston.  There  are  but  few  records  of  the  fish  in  North 
Carolina  waters,  owing  chieSy  to  the  fact  that  it  has  no  economic  value. 
Yarrow's  note  oa  the  species  in  the  Beaufort  region  in  1871  was  as  follows: 

Found  in  smell  Btreams  running  through  salt  msrsbes;  but  tew  seen.  Found  in  nela,  and 
is  taken  with  the  hook.     Never  eaten,  being  oonsidered  poisonous.    Site,  from  3  to  6  inchea. 


fig  157     PuiTEK    R&BBtT-FiSH     Lagocephalut  Itfvigalva 

Subsequent  collectors  recorded  the  species  from  that  locality  only  on  the 
authority  of  Yarrow  until  1899,  when  a  specimen  16  inches  long  was  taken  in 
June  on  Bird  Shoal.  Another  specimen,  representing  the  maximum  length 
attained  by  the  species,was  caught  on  Bird  Shoal  OctoberSl,  1904,  and  is  now  in 
the  Beaufort  laboratory;  its  length  is  25.75  inches  over  all,  23.25  inches  long  to 
base  of  caudal,  head  5.75  inches,  depth  5.37  inches.  The  foregoing  diagnosis 
is  based  on  this  example.  Recently  a  specimen  only  2.25  inches  long  has  been 
added  to  the  laboratory  collection. 

Family  DIODONTID^.     The  Porcupine-fishes  and  Bur-fishes. 

Similar  to  the  puffers  (Tetraodontidse),  but  with  the  scalelese  body  thickly 
beset  with  conspicuous  spines  and  with  the  teeth  represented  by  a  single  bony, 
beak-like  plate  in  each  jaw.  Body  short,  rounded;  abdomen  inflatable  with 
air  or  water,  but- to  a  less  degree  than  in  the  puffers;  mouth  small,  terminal,  the 
jaws  strong;  nostrils  tubular,  each  with  2  openings;  gill-opening  restricted; 
spinous  processes  with  2  or  3  roots,  inserted  on  all  parts  of  the  body  except 
about  mouth  and  caudal  peduncle;  fins  smalt,  the  pectorals  largest;  a  single 
dorsal  fin,  placed  posteriorly,  opposite  anal;  caudal  rounded;  ventrals  absent. 
A  rather  small  family,  with  weak  swimming  powers,  living  mostly  on  the  bottom 
in  warmer  seas;  of  no  food  value,  but  often  sold  as  curiosities,  the  dried  distended 
skins  being  met  with  in  all  parts  of  the  world.  Three  American  genera,  2  with 
members  in  North  Carolina. 

i.  Skin  prickles  long,  slender,  erectile,  and  mostly  2-rooted Diodon. 

ii.  Skin  prickles  short,  blunt,  immovable,  and  mostly  3-rooted  CnnxiMYCTBRus. 
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(  T'"*— "f  Porcnpiiw-flBh««. 
These  are  the  porcupine-fishes  proper,  the  dermal  spines  being  long,  slender, 
and  capable  of  being  erected  like  those  of  a  porcupine.  Form  stout;  caudal 
peduncle  rather  long  and  slender;  nasal  tube  simple,  with  2  lateral  openings; 
pectorals  short,  very  broad,  upper  lobe  longer.  Probably  only  1  American 
species,  occurring  on  both  coasts.     (Diodon,  double  tooth.) 


Dicdonhyt^ix  LiiinBi: 


802.  DIODON  HY8TBIX  LUmaiu 
Forcupine-flsh . 

>.8rg(smftNsturB.ad.i.32G,lTfiS.  Jocdu  A  E^->^IlmD 


.  18B8. 1T4S.  pi.  cdxvi,  &«.  618. 


DiAONOBiB. — Depth  about  .4  length;  head  contained  3  timea  in  length;  eye  rather  smaj], 
about  .16  length  of  head;  lips  thick;  Bkin  thickly  beset  with  strong,  sharp  spines,  longest  on  top 
of  head,  back,  and  sides;  the  spines  posterior  to  pectorals  longest;  spines  on  back  anteriorly  and 
OD  peduncle  3-rooted  and  immovable,  other  spines  2^ooted  and  capable  of  being  depressed  and 
elevated;  dorsal  rays  13  to  IS,  height  of  fin  .5  length  of  head;  anal  rays  13  to  15;  caudal  short, 
rounded;  pectorals  very  broad,  rather  less  than  .5  length  of  head.  Color:  dusky  above,  whit« 
below,  entire  body  and  fuis  marked  by  small  round  black  spots,     (ky^rix.  the  porcupine.) 


Fig  1S8     Porcupine  fish     Dtodon  hyslnx 

Although  the  porcupine-fish  has  been  taken  at  various  points  on  the  east 
coast  of  the  XJmted  States  as  far  north  as  Massachusetts  it  occurs  only  as  a 
straggler  north  of  Florida  The  fish  has  doubtless  been  found  from  time  to 
time  by  the  coast  fishermen  of  North  Carolina  but  the  only  specimen  known 
from  that  state  is  one  2  5  inches  long  obtained  at  Beaufort  in  the  summer  of  1902 
and  now  in  the  fishery  laboratory  at  that  place  The  species  attains  a  length  of  3 
feet. 

G«Dus  CHILOUYCTERDS  Bibron.    Bur-flslies. 

Small  marine  fishes,  with  broad,  slightly  depressed  body,  covered  with  short, 
firmly  fixed,  3-rooted  spines;  short  caudal  peduncle;  2  nasal  tentacles  each  with 
2  lateral  openings;  small  fins,  as  in  Diodon;  a  few  cirri  variously  placed  on 
head  and  body.     About  6  American  species,  2  represented  in  the  local  fauna: 

t.  Back  marked  with  parallel  longitudinal  black  stripes;  under  parts  pale  (sometinieB  black  id 

youngl tpinotiia. 

ti.  Entire  body  marked  with  black  stripes  which  form  hexagonal  reticulations,  the  stripes 
broader  on  the  underpants aittiUarum. 
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a08.  OHILOMYOTERUS  SPINOSUS  (Lbmnus). 
"Swell-toad";  "Lemon-toad";  "Spiny  Toad-fish";  Bur-fish. 

Oudim  (innoaiu  liDDSUS.  Syetsnu  Nktum.  ed,  x,  335,  1758:  Indift,* 

Diadim  tdimpli  WiJbaum,  Artedi  Omen  Pucium.  601,  1762;  Lone  Iduid,  N.  Y. 

ChOomi/eUmt  gtomttrimit.  YBmiv,  1877.  303:    Beaufort.     Jordim  It  Gilbert.  1ST9.  366:   BeBufort.     Jenluna, 

1877,  B3;  B«ulort.     WilBOn,  1900.  355;  Besufort. 
ChilimiKUruitelittptlloraAB.lS86.aO;  Beaufort.     Joidu  &  Ev«muDD.1898.  lT48,pl.  cdlvi.G(.  640.     Uoton, 

160E.  403:  Beaufort. 

DiAQNOStB. — Body  short  and  bro&d,  the  depth  somewhat  less  than  breadth  and  .33  total 
length;  depth  oF  caudal  peduncle  at  junction  with  fin  equal  to  diameter  of  eye;  head  Icbb  than 
depth;  nasal  tentacle  as  long  aa  pupil;  eye  large,  lateral,  about  equal  to  snout;  interarbital  space 
concave;  gill-slit  equal  to  diameter  of  eye,  opposite  upper  half  of  pectoral  base;  dermal  spiues 
broad-based,  far  apart,  and  short,  their  height  averaging  diameter  of  pupil;  a  series  of  about  9 
spines  between  eye  and  caudal;  2  supraorbital  spines,  1  spine  on  middle  of  forehead;  spines  on 
abdomen  smallest  and  partly  imbedded;  a  short  cimu  above  each  eye;  a  fleshy  tip  on  some  of 
the  posterior  spines;  cirri  on  chin;  dorsal  rays  12,  their  tips  reaching  caudal;  anal  rays  10;  cau- 
dal email,  lanceolate;  pectorals  much  broader  than  long,  the  upper  rays  longer.  Color;  green- 
ish above,  whitish  or  pale  yellow  below  (sometimes  black  in  young);  back  and  sides  with  10  to 
16  black  longitudinal  stripes  about  width  of  interspaces,  those  on  sides  becoming  oblique;  simi- 
lar narrower  stripes  on  head  extending  crosswise;  a  black  ocellated  spot  about  size  of  eye  above 
each  pectoral,  a  larger  black  spot  behind  each  pectoral,  another  black  spot  on  each  side  of  back 
at  base  of  dorsal,  and  a  smaller  black  spot  below  it;  a  narrow  dark'bar  across  dorsal  fin  near  its 
base;  fins  otherwise  plain;  iris  blue,     [spinomta,  full  of  spines.) 


Fig.  Ifi9.     BuR- 


ToAD-FiSH.     ChUomydera*  tpinotiu. 


The  fishermen  of  North  Carolina  know  this  species  under  the  names  "swell- 
toad",  "lemon-toad",  "spiny  toad-fish",  etc.  The  fish  occurs  in  the  West 
Indies  and  along  the  entire  Atlantic  coast  as  far  north  as  Massachusetts,  reaching 
its  greatest  abundance  from  Chesapeake  Bay  to  Florida.  It  is  more  or  less 
abundant  on  the  shores  of  North  Carolina  in  summer,  and  at  Beaufort  examples 
are  then  taken  varying  in  size  from  1.5  to  6  inches.  The  fish  reaches  Beaufort 
early  in  April  and  remains  at  least  as  late  as  the  latter  part  of  October,  and 
probably  does  not  withdraw  from  the  shoal  coast  waters  until  the  advent  of  cold 
weather.  A  length  of  10  inches  is  sometimes  attained.  The  strong,  bony  beak 
enables  the  fish  to  crush  and  eat  mollusks  and  crustaceans,  which  are  its  principal 
food. 

*  Tt  ia  more  thau  probable  that  tbe  bur-fiah  thiu  dessiutbi  by  linnsUB  is  idvitical  with  the  one  eallAd 
tchapfi  by  Walbaum  34  years  later,  as  suweiteil  by  Jordan  Ji  Evertnaon  (ISfig).  LiimsuB'  ipedea  ia  nid  to 
diffei  from  WalbauiD'a  only  in  the  abeeDce  of  Uuei  Od  the  back — a  chaiacteioftoouiiartaui  value  in  a  praeerved 
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a04.   OHILOMYOTERUS  ANTILLARUM  Jordan  &  Rutter. 

ChUomyeUnu  anUUarum  Jordan  &  Rutter,  Proeeedixigs  Academy  Natural  Sciences,  Philadelphia,  1887,  131; 
Jamaica.    Jordan  it  Evermann,  18%,  1749. 

Diagnosis. — Fonn  similar  to  spinoaua;  a  transverse  row  of  short  cirri  on  chin;  cirri  on 
nearly  all  the  spines  along  margin  of  belly,  no  cirri  above  eyes;  a  spine  below  and  in  front  of  each 
eye.  Color:  brown  above,  yellow  below,  entire  body  marked  with  small  hexagonal  areas  formed 
by  black  lines,  the  lines  on  abdomen  wider;  black  spots  as  in  spinosiUf  together  with  black 
blotches  on  chin  in  front  of  and  at  each  end  of  the  row  of  cirri.    (antiUarumf  of  the  Antilles.) 

A  straggler  from  the  West  Indies  to  the  east  coast  of  the  United  States, 
where  it  has  been  observed  only  at  Woods  Hole,  Mass.,  and  Beaufort,  N.  C. 
From  thfe  former  place  the  writer  recorded  1  specimen  in  1898;  at  Beaufort  1 
was  taken  in  a  trawl  net  in  the  harbor  in  the  summer  of  1902,  according  to  Dr. 
R.  E.  Coker,  and  another  was  caught  in  the  summer  of  1904,  according  to  Dr. 
E.  W.  Gudger. 

Family  MOLIDiE.    The  Head-fishes. 

Large  fishes  of  remarkable  appearance,  with  feeble  swimming  powers, 

inhabiting  the  open  sea  but  frequently  seen  along  the  coasts  or  stranded  on  the 

shores.   The  compressed  ovate  body  is  covered  with  a  very  thick  leathery  skin ;  the 

posterior  part  of  the  body  is  truncate;  the  small  terminal  mouth  is  armed  with 

a  single  bony  plate  in  each  jaw;  the  single  high  dorsal  fin  is  placed  far  back,  and 

the  anal  fin  is  similar  to  it  in  shape  and  position,  the  caudal  fin  extending  between 

their  posterior  margins;  the  pectoral  fins  are  small  and  are  placed  immediately 

posterior  to  the  very  short  branchial  opening;  ventral  fins  are  lacking;  and  the 

air-bladder  is  absent.    The  young  differ  much  from  the  adults  in  form,  and  have 

frequently  been  described  under  other  names.    There  are  several  genera  and 

half  a  dozen  known  species,  but  only  1  is  recorded  from  the  coasts  of  the  United 

States. 

Genus  MOLA  Cuvier.    Ocean  Sun-fishes. 

Very  large  fishes  with  ovate  body  and  compressed  sides;  tough,  leathery 
skin  without  scales;  a  projecting  nose;  dorsal  and  anal  fins  high,  with  short 
base;  pectorals  short.     (Mola,  a  millstone.) 

d05.  MOLA  MOLA  (Linnsdiis). 
Sun-fish;  Head-fish;  Moon-fish;  Mola. 

Ttirodon  mcila  limiAUs.  Ssrstema  Natum,  ed.  x,  334,  17&8;  Mediterranean. 
M<^  mola,  Jordan  &  Evermann,  1898,  1753,  pi.  cdxviii,  fig.  851. 

Diagnosis. — Head  in  adult  about  .25  total  length  ,  depth  more  than  .5  length,  the  body 
becoming  longer  in  older  examples;  eye  small,  about  .16  head;  gill-opening  about  diameter  of 
eye;  dorsal  and  anal  fins  more  than  .5  length  of  body,  the  rays  16  or  17  in  each;  caudal  fin  short 
and  wavy.  Color:  dark  gray  or  slaty,  sides  and  belly  lighter;  a  more  or  less  distinct  dark  band 
extending  along  bases  of  posterior  fins. 

The  ocean  sunfish  is  a  lazy,  clumsy  species,  with  limited  swimming  powers, 
and  seems  content  to  be  borne  about  listlessly  by  currents  and  tides.     It  occurs 
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regularly  as  far  north  as  Massachusetts  and  on  the  Pacific  coast  to  San  Francisco. 
It  also  inhabits  the  Mediterranean,  and  along  the  shores  of  western  Europe  is 
not  uncommon,  the  writer  having  seen  stranded  specimens  in  Norway  beyond 
the  Arctic  Circle.  The  species  is  usually  seen  floating  or  swimming  at  the  surface 
with  the  dorsal  fin  out  of  the  water;  and  it  may  be  easily  approached  and 
harpooned.  The  fish  is  probably  more  common  off  the  east  coast  of  Florida  than 
elsewhere,  but  is  not  rare  in  southern  Massachusetts;  in  Vineyard  Sound  8  or  10 
large  ones  have  sometimes  been  observed  in  a  single  summer. 


fig.  160. 


Mola  mda. 


The  North  Carolina  records  are  few,  as  follows:  A  specimen  now  in  the 
National  Museum  (no.  41002)  was  taken  at  Cape  Lookout  in  1889tiy  William  H. 
Gaskill,  of  the  life-saving  station  at  that  place.  Another  specimen,  24  inches 
long  and  15  inches  wide,  was  found  dead  on  the  beach  at  Cape  Lookout  about 
March  15,  1904,  by  James  Willis  and  was  presented  by  him  to  the  laboratory  at 
Beaufort.  The  third  example  Ukewise  was  taken  at  CapeLookout,and  wasone 
of  the  largest  recorded;  it  was  harpooned  by  fishermen  in  May,  1904,  and  taken 
ashore  in  the  "  bight"  of  the  cape;  it  was  8  feet  long,  and  was  estimated  by  the 
fishermen  to  weigh  1,000  pounds. 
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The  sun-fish  attains  a  weight  of  1,500  poundS;  and  one  is  recorded  from  the 
California  coast  which  is  reported  to  have  weighed  1,800  pounds.  The  powerful 
turtle-like  jaws  suggest  that  the  species  feeds  on  hard-shelled  creatures,  but  as  a 
matter  of  fact  jellyfish  have  proved  to  be  the  only  food  found  in  a  number  of 
specimens  examined  at  Woods  Hole,  Mass.  The  fish  has  no  economic  value  at 
the  present  time,  although  it  has  been  suggested  that  glue  may  be  made  from  the 
abundant  subdermal  elastic  tissue. 

Family  SCORPiENIDiE.    The  Scorpion-fishes  and  Rock-fishes. 

A  numerous  and  important  marine  family  represented  in  all  parts  of  the 
world,  but  most  abundant  in  the  temperate  portions  of  the  Pacific  Ocean;  most 
of  the  American  species  occur  on  the  Pacific  coast,  where  they  enter  largely  into 
the  fisheries.  These  fishes  are  of  small  to  moderate  size,  inhabit  rocky  bottom, 
and  many  produce  their  young  alive.  The  leading  family  characters  are  an 
oblong,  compressed  body;  a  large  head  with  more  or  less  prominent  bony  ridges 
terminating  in  spines;  a  large  terminal  mouth  with  small  teeth  on  jaws  and 
vomer;  protractile  premaxillary;  broad  maxillary;  wide  gill-slits;  gill-membranes 
not  united  and  free  from  the  isthmus;  large  pseudobranchiae;  opercle  and  pre- 
opercle  usually  spinous;  small,  usually  ctenoid  scales  completely  covering  body; 
a  simple  lateral  line;  rather  few  pyloric  coeca;  air-bladder  present  or  absent;  2  con- 
tinuous dorsal  fins,  the  anterior  with  8  to  16  spines  and  longer  than  soft  portion; 
short  anal  with  3  spines;  caudal  well  developed,  of  various  shapes;  broad  pec- 
torals; thoracic  ventrals  with  the  rays  i,5.  There  are  about  8  American  genera, 
5  represented  on  the  Atlantic  coast  but  only  2  in  shoal  water.  Only  1  genus  as 
yet  detected  in  North  Carolina  waters,  but  fishes  belonging  in  several  other 
genera  occur  off  that  coast.* 

Genus  SCORPJENA  Linneus.     Scorpion-fishes. 

A  numerous  genus  of  warm-water  fishes  with  rather  elongate,  somewhat 
compressed  body;  large,  rough  head;  large  mouth,  with  bands  of  villiform  teeth 
on  jaws,  vomer,  and  palatines;  2  pairs  of  spines  on  occiput,  2  spines  on  opercle, 
and  4  or  5  on  preopercle;  gill-rakers  few  in  number;  ctenoid  scales,  the  top  of 
head  more  or  less  naked;  body  and  head  more  or  less  thickly  beset  with  short 
dermal  flaps  or  filaments;  air-bladder  absent;  12  dorsal  spines;  rounded  caudal; 
large,  broad  pectorals,  usually  with  procurrent  base;  and  ventrals  arising  pos- 
terior to  pectorals.  Rather  small  fishes  of  peculiar  form  and  variegated  colora- 
tion, having  Rttle  food  value;  about  a  dozen  American  species,  some  of  which 
stray  northward  along  the  Atlantic  coast  of  the  United  States.  The  strong  dor- 
sal spines  can  inflict  a  painful  wound,  which  fact,  together  with  the  repulsive 
appearance,  makes  these  fishes  unpopular  or  even  dreaded  among  fishermen. 
Besides  the  2  following  species,  several  others  may  be  looked  for  as  stragglers: 

*  PonHnua  rathbuni  is  known  only  from  off  Cape  Hatteras  in  80  fathoniB;  Setarchei  parmatu9  has  been 
taken  in  the  Gulf  Stream  off  North  Carolina  and  other  states;  and  Helicolenua  maderentia  occurs  offshore  from 
Cape  Hatteras  to  New  York. 
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t.  Lower  jaw  included;  cranial  spines  and  ridges  more  prominent;  a  deep  pit  under  anterior 
margm  of  orbit;  axil  jet  black,  with  large  white  spots;  general  body  color  pale,  often 

scarlet,   the  fins  with   much  red plumieri. 

u.  Jaws  equal;  cranial  spines  and  ridges  less  prominent;  no  pit  under  anterior  edse  of  orbit; 
axil  pale,  with  a  few  black  spots;  general  color  greenish  or  brownish,  the  body  and  fins 
never  red brasiliensis. 

(Scorpcena,  a  scorpion,  in  allusion  to  the  sting-like  wound  inflicted  by  the  spines.) 

806.  SOORPiENA  PLUMIERI  Bloch. 
Scorpion-fish. 

Scorpana  plumieri  Bloch,  Kongliga  Bvenaka  vetenskaps  akademien,  nya  handlingar,  Stockholm,  x,  234,  1789r 
Martinique.     Jordan  A  Evermann,  1898, 1848. 

DiAONOSis. — Body  short,  the  depth  contained  3  times  m  total  length;  head  .4  total  length, 
the  surface  very  irregular,  with  strong  spines  and  many  grooves  and  pits;  a  conspicuous  pit 
below  eye;  lower  jaw  included;  maxillary  extending  beyond  eye,  .5  length  of  head;  eye  .2 
head;  gill-rakers  very  short  and  broad;  scales  in  lateral  line  about  40,  a  few  scales  on  opercle 
and  preopercle  but  none  on  other  parts  of  head;  numerous  fleshy  flaps  on  body  and  head,  a 
large  one  over  eye  and  on  other  parts  of  head;  dorsal  rays  xii,10,  the  longest  spine  but  little 
more  than  .33  head;  anal  rays  in, 5,  the  second  spine  very  robust  and  longer  than  third;  pec- 
torals broad,  procurrent,  reaching  as  far  as  anal  origin,  the  lower  10  or  11  rays  simple  and 
exserted.  Color:  variable;  usually  sand  color  or  bright  red  above,  purplish  below;  the  body 
and  head  marked  by  several  broad  black  bands;  back  covered  with  light  specks  and  white 
filaments;  axil  jet  black,  with  large  round,  white  spots;  lower  part  of  head  finely  spotted  with 
blue;  angles  of  mouth  yellow;  radiating  dark  spots  about  eye;  fins  variegated  like  body;  the 
dorsal  with  white  spots,  the  anal  and  ventrals  white  with  red  and  black  shades,  the  caudal 
with  3  black  and  3  light  vertical  bars,  the  pectorals  with  tip  scarlet  and  inner  surface  yellow, 
black,  and  red.     (Named  for  Plumier,  a  priest  who  collected  fishes  in  Martinique.) 

A  common  species  from  Florida  to  Brazil,  straggling  as  far  north  as  Massa- 
chusetts, where  it  has  been  found  by  the  writer.  Six  specimens,  all  about  2 
inches  long,  in  the  collection  of  the  Beaufort  laboratory,  were  obtained  in  July 
and  August,  1903,  on  Bird  Shoal  and  Uncle  Israel  Shoal. 

807.  SOORPiENA  BRASILIENSIS  Ouvier  &  Valenciennes. 

Scorpion-fish. 

Scorpana  bratilieMia  Cuvier  &  Valenciennes,  Histoire  Naturelle  dee  PoiBsons,  ir,  306,  1829:    Brazil.     Jordan 
&  £vermann»  1898, 1842.  pi.  cclxxvii.  fig.  670. 

Diagnosis. — Body  short,  the  depth  .4  length;  head  compressed,  its  length  equal  to 
greatest  depth  of  body;  jaws  equal;  maxillary  extending  opposite  posterior  edge  of  eye, 
rather  less  than  .5  head;  eye  largCj^  equal  to  snout  and  more  than  .25  in  head;  interorbital 
space  deep,  .5  diameter  of  eye;  2  sharp  spines  on  preorbital,  2  or  3  on  suborbital  stay,  upper 
preopercular  spine  long,  opercular  spines  small;  scales  in  lateral  line  about  55,  a  few  scales  on 
opercles,  preopercles,  and  cheeks;  small  dermal  flaps  present  on  many  scales  of  body,  on 
cheeks,  before  eyes,  at  bases  of  cranial  spines,  on  membrane  of  spinous  dorsal,  etc.;  a  long 
and  slender  flap  above  eye;  dorsal  rays  xii,10,  a  deep  notch  between  the  two  parts;  anal  rays 
111,6;  caudal  rounded;  pectorals  long,  about  length  of  head,  extending  beyond  first  anal  spine; 
ventrals  .5  length  of  head,  reaching  to  vent,  the  last  ray  attached  to  abdomen  by  a  membrane. 
Color:  grayish  brown,  with  regular  and  obscure  blackish  blotches,  one  across  base  of  peduncle; 
white  below,  axil  of  pectorals  pale,  with  a  few  round  black  spots,  similar  spots  also  on  sides 
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of  body,  a  fnnged  white  flap  on  aotenor  aostril,  dorsal  and  anal  fins  irregularly  marbled; 
caudal  white,  with  a  broad  median  and  a  narrow  terminal  vertical  black  bar;  pectorals 
obscurely  barred,  ventrals  blackish  blue     (jbratUieimt,  inhabiting  Braiil.) 


Fig.  161.    ScoRFioN-FisB.    Seorpwna  bramlienna. 

The  foregoing  description  is  based  on  several  specimens,  under  2  inches  long, 
taken  on  Uncle  Israel  Shoal,  Beaufort  Harbor,  July  20,  1904.  The  species 
ranges  from  Brazil  northward,  probably  occurring  regularly  as  far  as  Cape  Hat- 
teras,  although  not  previously  recorded  north  of  South  Carolina. 

Family  COTTIDM.    The  Sculpine. 

The  sculpins  constitute  an  exceedingly  numerous  and  varied  family,  found 
chiefly  along  the  shores  of  northern  regions;  some,  however,  occur  at  great  depths 
and  some  are  confined  to  streams  and  lakes.  The  principal  characters  of  the 
family  are  a  usually  broad  and  depressed  head,  from  which  the  elongate  fusiform 
or  compressed  trunk  tapers  backward  to  a  rather  slender  peduncle;  head  either 
smooth  or  spiniferous;  large  mouth,  with  teeth  in  bands  on  jaws;  protractile  pre- 
maxillaries;  large  eyes,  placed  high  on  the  head  and  usually  separated  by  a 
narrow  space;  spinous  processes  usually  present  on  preopercle;  suborbital  con- 
nected with  preopercle  by  a  bony  stay;  united  gill-membranes,  which  are  joined 
to  or  tree  from  isthmus;  3.5  or  4  gill-arches  with  short  or  rudimentary  gill-rakers; 
body  naked,  partly  scaled,  or  partly  covered  with  prickles  or  plates;  lateral  line 
present;  air-bladder  usually  lacking;  pyloric  caeca  few;  dorsal  fins  either  separate 
or  connected,  with  6  to  18  usually  weak  spines  and  rather  numerous  soft  rays; 
anal  fin  without  spines;  caudal  fin  truncate  or  rounded;  large  pectoral  fins  with 
broadbase;  thoracic  ventral  fins  (rarely  absent),  with  1  spine  and  3  to  5  soft  rays. 
The  sculpins  have  little  value  as  food,  but  are  sometimes  eaten  and  also  used  as 
bait;  they  must,  however,  be  of  considerable  importance,  owing  to  their  wide 
distribution,  and  some  of  them  are  known  to  be  very  destructive  to  fish  eggs. 
Of  the  50  or  more  American  genera  only  1  is  represented  in  the  state. 
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Genus  COTTUS  Liim»u8.     Fresh-water  Sculpins ;  Miller's  Thumbs ;  Blobs. 

Small,  numerous,  and  variable  sculpins  of  the  colder  fresh  waters  of  North 
America,  Asia,  and  Europe;  often  abundant  in  trout  streams  and  feeding  largely 
on  trout  eggs  in  season.  Form  elongate,  little  if  at  all  compressed,  head  with 
few  spines;  teeth  on  jaws,  vomer,  and  (sometimes)  palatines;  isthmus  very  wide, 
the  gill-membranes  not  passing  across  it;  a  simple  spine  at  angle  of  preopercle, 
usually  several  spines  below  and  a  single  concave  spine  on  subopercle ;  skin  smooth, 
sometimes  with  feeble  prickles;  lateral  line  sometimes  deficient;  pyloric  coeca 
about  4;  dorsal  fins  separated  or  joined,  the  spines  slender,  6  to  9  in  number; 
ventrals  with  4  soft  rays  and  a  concealed  spine.  Of  the  numerous  American 
species,  only  1  is  recognized  as  inhabiting  any  of  the  waters  of  North  Carolina. 
(CoUus,  an  old  name  for  the  miller's  thumb  of  Europe.) 

808.    OOTTUS  lOTALOPS  (Rafinesque). 
Blob;   MiUer's  Thumb;   MuU-head  (Va.). 

P«0edicfM  ieUMlopa  Rafinesque,  Ichthyologia  Ohiensis,  85,  1820;   Kentucky. 

PotamocoUuM  ooroliiuv  QUI.  Proceedings  Boeton  Society  of  Natural  History,  1861.  40;  Carolina. 

CoOuB  ieUdopa,  Jordan  &  Evennann,  1808. 1050.     Bean,  1003,  014;  Boilings  Creek,  N.  C. 

Cottiu  hairdi,  Jordan,  18806, 154;  South  Fork  of  Swannanoa  River  and  Spring  Creek  at  Hot  Springs,  N.  C. 

Uranidea  earaiina,  Cope,  18706,  455;  French  Broad  River,  Madison  County,  N.  C. 

Diagnosis. — Form  robust;  depth  about  .25  length;  head  .33  length;  palatine  teeth  well 
developed;  isthmus  very  broad;  skin  smooth,  no  axillary  prickles;  lateral  line  continuous  or 
interrupted;  dorsalrays  vi,  16  to  viii,  17,  the  spinous  rays  low  and  weak;  anal  rays  12;  pectorals 
large,  nearly  as  long  as  head,  and  reaching  to  or  beyond  origin  of  soft  dorsal.  Color:  oliva- 
ceous, with  dark  bars  and  spots;  fins  dark  barred  or  mottled.  {idalapSf  having  an  eye  like  a 
cat-fish.) 

A  species  o(  wide*  distribution  and  great  variability;  ranging  from  New  York 
to  the  Dakotas  and  along  the  AUeghanies  to  Alabama.  Known  only  from  tribu- 
taries of  the  French  Broad  River  in  North  Carolina,  but  doubtless  occurring  also 
in  the  headwaters  of  the  Holston  and  other  streams  on  the  western  slope  of  the 
mountains.  Reaches  a  length  of  6  inches,  and  is  a  very  undesirable  inhabitant 
of  the  trout  streams. 

Family  TRIGLIDiE.    The  Sea-robins  or  Gurnards. 

The  sea-robins  are  found  in  the  tropical  and  temperate  regions  of  both 
hemispheres,  and  some  forms  occur  in  great  abundance  in  America,  Europe,  and 
Asia.  The  most  striking  family  features  are  the  head  completely  enclosed  in 
strong  bony  plates,  the  wing-like  pectoral  fins,  and  the  conversion  of  the  3  lower- 
most pectoral  rays  into  long,  slender,  detached  feelers.  Body  elongate,  fusiform, 
deepest  at  junction  with  head;  head  large  and  more  or  less  spiny;  mouth  large, 
mostly  terminal,  with  bands  of  small  teeth  on  jaws  and  sometimes  on  vomer 
and  palatines;  premaxillaries  protractile;  maxillary  slipping  under  preorbital; 
no  supplementary  maxillary;  gill-arches  4,  gill-rakers  various,  gill-membranes  not 
attached  to  isthmus;  lateral  line  present;  body  covered  with  scales  or  bony 
plates;  air-bladder  and  usually  pyloric  coeca  present;  2  dorsal  fins,  the  spinous 
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short  and  beginning  far  forward;  anal  fin  without  spines,  similar  to  second  dorsal; 
caudal  rather  long;  ventral  fins  thoracic,  wide  apart,  their  rays  i,5.  The  genera 
are  few,  and  only  1  genus  is  represented  on  the  shores  of  the  United  States. 

Genus  PRIONOTUS  Lac^p^de.    Sea-robins ;  American  Gurnards. 

The  sea-robins  are  among  the  most  numerous  and  best  known  of  the  shore 
fishes  of  the  east  coast.  Their  principal  anatomical  characters  are:  Body  more 
or  less  round  in  section,  tapering  regularly  backward  from  shoulder  to  slender 
caudal  peduncle;  head  entirely  covered  with  bony  plates,  which  have  granula- 
tions, ridges,  and  spines;. snout  broad,  depressed,  and  much  longer  than  eye; 
mouth  broad,  terminal,  with  bands  of  small  teeth  on  jaws,  vomer,  and  palatines; 
the  spines  on  head  definitely  placed,  1  on  opercle,  1  or  2  at  angle  of  preopercle,  2 
on  nape,  and  1  on  shoulder  girdle;  gill-membranes  free  from  isthmus;  gill-rakers 
rather  long  and  numerous;  lateral  line  continuous;  small,  regularly  arranged 
rough  scales  completely  covering  body,  only  a  few  on  head;  pyloric  coeoa 
present  in  moderate  number;  air-bladder  rather  large,  with  a  specialized  muscle 
attached  to  its  external  surface;  vertebrae  about  25;  dorsal  fins  separate,  the 
first  with  8  to  10  strong  spines,  the  second  longer  and  similar  to  anal;  caudal 
rather  long;  pectorals  broad,  wing-like,  the  3  anterior  rays  separated  from  others, 
long,  thickened,  free  from  each  other,  and  developed  as  flexible  tactile  organs. 

The  species  are  of  small  size,  rarely  exceeding  a  foot  in  length.  They  live 
mostly  on  the  bottom,  using  their  finger-like  pectoral  rays  very  dexterously  in 
finding  food.  They  are  able  to  make  a  grunting  sound  by  the  action  of  the  air- 
bladder,  and  are  hence  called  pig-fish  in  some  localities. 

The  flesh  is  white  and  of  good  flavor,  but  these  fishes  are  rarely  eaten, 
although  the  closely  related  gurnards  of  Europe  (Trigla)  are  food  fishes  of  some 
importance.  Immense  quantities  of  sea-robins  are  caught  in  pound  nets,  seines, 
and  other  nets  along  the  entire  Atlantic  coast  from  Massachusetts  southward, 
but  no  use  is  made  of  them  except  as  compost.  More  than  20  species  are  known 
from  our  coasts;  9  from  the  eastern  seaboard  of  the  United  States;  and  4  from 
North  Carolina,  all  the  local  species  being  known  as  "flying-fish"  or  "flying- 
toad  ''  among  the  fishermen. 

Key  to  the  North  Carolina  species  of  eea-robine. 

i.  Head  large,  more  than  .3  total  length;  mouth  relatively  large,  the  maxillary  at  least  .4  length 

head;  pectoral  at  least  .5  leneth  of  body;  free  rays  of  pectoral  tapering,  not  expanded  at  tip. 

a.  No  distinct  spine  on  cheek  Done  at  center  of  radiation  nor  on  edge  of  preoroital;  head  of 

moderate  width,  the  spines  except  those  on  nape  not  prominent;  gul-rakers  long  and 

slender,  18  to  20  developed  on  lower  arm  of  nrst  arch;  depth  of  body  more  than  .2 

total  length;  pectorals  dark  green evolans. 

aa.  A  distinct  spine  on  cheek  bone  at  center  of  radiation,  and  a  preorbital  spine  with  a  smaller 
one  at  base;  head  very  broad,  with  high,  knife-like  spines;  gill-rakers  shorter  and 
thicker,  about  10  developed  on  lower  arm  of  first  arch;  depth  of  body  .2  total  length; 

pectorals  light  green trtbmus. 

a.  Heacl  smaller,  its  length  less  than  .3  total  length;  mouth  relatively  small,  the    maxillary 
less  tkan  .4  length  of  head;  pectoral  less  than  .5  total  length  of  body;  free  rays  of  pec- 
toral expanded. 
6.  Body  very  slender,  the  depth  about  .16  total  length;  dorsal  spines  high,  the  third  con- 
tained 1.6  times  in  head;  caudal  fin  rauare  behind;  general  color  olive,  with  numerous 
round  bronze  or  reddish  spots  on  bacK  and  sides,  a  black  spot  on  spinous  dorsal,  soft 
dorsal  and  caudal  sometimes  black  or  dark  brown ecitidua. 


SYSTEMATIC   CATALOGUE   OF   PISilBS. 


bb.  Body  less  slender,  the  depth  about  .22  total  length;  doraal  spinea  low,  the  third  leas  than 
.5  length  of  head;  caudal  fin  mcxierately  forked;  general  color  dark  olive,  without  well 
defined  spots,  some  dark  mottling  on  back  and  4  obscure  dark  blotches,  the  fins  plain 
except  for  a  black  spot  on  first  dorsal,  pectorals  reddish caroltniu. 

iPrionotus,  saw  back.) 

309.   PRIONOTU8  EVOLANS  (Linn  oana) . 
"Flying-fish";  "Flying-toad";  "Striped  Flying-toad";  Sea-robin. 

Triola  etoiaiu  LiniiKui.  Syitems  NbCucb.  sd,  lii.  IBS.  17M:  CaroLiu. 

PriofuXut  shIoiu.  Jordu  A  GUbert.  1879,  373:    Bswifort.    Jonlu.  1886,  28;    Beaufort.     Jankiiu,  ISST.  91; 
Beaufort.     Jordao  k  Evmuuia,  13B8. 2108.  pL.  ocexx.  Gf.  772;  North  Hid  South  Carolina. 

DlAQNOSIB. — Depth  of  body  contained  about  4.5  to  4.75  times  in  total  ]eng;th;  narrowest 
part  of  caudal  peduncle  less  than  diameter  of  eye;  head  contained  2.6  times  in  total  length; 
maxillary  .4  length  of  head;  eye  large,  rather  leas  than  .5  snout;  interorbital  space  less  than 
diameter  of  eye;  pores  in  lateral  line  about  63;  scales  in  transverse  series  from  last  doraal 
spine  to  vent  about  30;  dorsal  rays  x+  12,  the  first  spine  only  weakly  serrate,  the  longest 
spines  and  soft  rays  about  equal  and  same  length  as  maxillary;  analraysll;  caudal  .5  length 
of  head;  the  posterior  margin  nearly  straight;  pectorals  more  than  .5  total  length  of  body 
(occasionally  in  North  Carolina  specimens  nearly  .66  total  length).  Color:  back  greenish 
brown,  udes  light  green,  usually  with  small  irregular  whitish  spots;  back  with  3  brownish 
crossbars,  the  third  extending  to  base  of  posterior  soft  rays;  sides  and  head  marked  by  narrow 
lengthwise  brown  stripes  along  lateral  line,  from  shoulder  spine  to  opposite  end  of  anal  fin,  with 
a  fainter  one  above,  and  from  angle  of  mouth  to  preopercular  spine ;  belly  white ;  branchiost«- 
gal  membrane  yellow;  opercle  brown;  anterior  dorsal  dusky,  with  a  black  spot  between  fourth 
and  sixth  spines;  anal  reddish;  caudal  mostly  orange,  with  transverse  lines  of  white  and  brown 
toward  base;  pectorals  lustrous  green  on  inner  surface  with  upper  rays  white  and  lower  red, 
olive  on  outer  surface  with  a  narrow  blue  edge;  ventrals  pale  red.    {evolatu,  flying  out.) 


Fig.  162.    Striped  Sea-robin.    Prionotut  evdan: 

Known  only  from  the  coast  of  North  and  South  Carolina,  where  it  is  abun- 
dant in  places.  For  the  Beaufort  region  it  was  not  listed  by  Yarrow,  was 
recorded  as  abundant  by  Jordan  and  Gilbert  and  common  by  Jenkins,  but  has 
not  recently  been  reported  and  no  specimens  appear  to  have  reached  the  Beau- 
fort laboratory. 
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810.  PRIONOTU8  TRIBULUS  (Ouvler). 
"FlTlng-fish";  "FlTiog-toad";  Big-headad  aumard;  Sea-iobin. 

rrvtatnMuiCuvier.R«cneADmul.Bd.  2.  TOl,  3, 161,1328;  Amerioft. 

PrvmofM  friiulw.  Jordan  ft  Gilbert,  1876,  3T3l    BwiCort.     Jordu.  ISSS.  28;    Bewifort.     lankiDI.  1887.  01; 

Bwulort.     Kendall  &  Smith.  ISM,  21;    Hstlsru  Inlet.     JonUn  ft  BvcnuJUD,  1B9S,  2171;    Biwifort. 

ate     lintoD,  190S.404;  BcBufort. 

DuoNoaiB. — Depth  .2  total  length  of  bodyi  head  broad,  ,4  total  length;  Bpines  and 
■triations  on  head  veiy  strong;  maxillarr  rather  less  than  .5  length  of  head;  pores  on  lateral 
Ime  about  50;  dorsal  rays  IX  or  X+ 13  or  13;  anal  rays  11;  pectorala  .5  length  of  body,  shorter 
in  young.  Color:  bock  light  green  with  dark  green  reticulations;  aides  with  a  bright  orange 
lateral  band;  under  parts  white;  2  dark  bands  below  Bpinous  dorsal;  anterior  doraal  with 
obscure  dark  bars  and  a  large  black  spot  betweea  fifth  and  sixth  spines;  posterior  dorsal  dull 
reddish,  with  dark  spots;  anal  similar  to  soft  dorsal;  caudal  reddish  brown,  with  3  dark  cross- 
bars; inner  surface  of  pectorals  grayish,  outer  surface  light  green,  with  4  or  5  dark  crossbands; 
free  pectorals  rays  red,  barred  with  dark;  ventrals  light  red.     {tribtdus,  scrapiog.} 

The  big-headed  gurnard  ranges  from  New  York  to  Texas,  and  is  common  at 
Beaufort  and  on  other  parts  of  the  North  Carolina  coast.  It  is  distinguishable 
from  the  other  local  species  by  the  very  broad  and  spinous  head,  the  spines  being 
longer  and  sharper  in  the  young.  The  diet  is  varied,  and  embraces  all  kinds  of 
living  animals  of  suitable  size;  examples  examined  by  Professor  Linton  at  Beau- 
fort in  July  and  August  had  eaten  fish,  worms,  crabs,  fiddler  crabs,  shrimp,  am- 
phipods,  copepods,  horse-shoe  crabs,  bivalve  molluaks,  and  sea  urchins. 

811.  PRIONOruS  SOITaLUS  Jordan  A:  OUbert. 
"Flylng-flah";  "Flying-toad";  "Slim  Flying- toa d" ;  Sea-robin. 


Prionetut  pundalui 


Fig.  163.     Si^ND&R  Sba-hobik.     Prionotat  acvtidiu. 

Diagnosis. — Form  very  slender,  the  depth  much  less  than  .2  total  length;  caudal  peduncle 
much  wider  than  eye;  head  small,  contained  2.75  to  3.6  in  total  length;  mouth  amall,  maxillary 
short,  less  than  .3  length  of  head;  snout  long,  .5  head;  eye  small,  ,3  snout;  interorbital  area 
concave,  narrower  than  eye;  spines  on  top  of  head  short,  sharp;  gill-rakers  long,  slender;  pores 
in  lateral  line  £2:  dorsal  rays  x  +  13,  the  spines  high,  the  longest  (third)  equal  to  distance  from 
pupil  to  end  of  snout,  the  soft  rays  low  and  of  uniform  length;   anal  rays  12;    caudal  square 
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behind;  pectorals  in  male  .4  to  .6  length  of  body,  in  female  .33.  Color:  Uale — above  light 
gTeenieh  brown,  with  4  dark  blotches  on  back;  sides  spotted  with  reddish  brown;  opercle 
reddish  brown,  branchiostegal  membrane  black;  dorsal  fina  greenish  brown,  a  black  spot  on 
membrane  between  fourth  and  fifth  spines,  both  fins  with  translucent  streaks;  anal  dark,  the 
base  and  edge  white;  caudal  reddish,  with  dbttow  white  longitudinal  streaks;  pectorals  dark 
brown,  with  irregular  light  brown  and  green  markings;  free  rays  of  pectorals  and  ventrala 
orange-tinged.  Female — above  dark  green,  back  and  aides  thickly  spotted  with  bronte; 
branchiostegal  membranes  pink;  spinous  dorsal  dusky  with  light  streaks,  a  black  ocellated 
.  spot  between  fourth  and  fifth  spines,  a  similar  spot  on  upper  part  of  first  spine  and  membrane; 
second  dorsal  and  caudal  spotted  with  black;  anal  black;  veatrals  pale,     (scttuftu,  slender.) 

This  small  species,  although  reported  as  tolerably  abundant  at  Beaufort  by 
Yarrow,  was  represented  by  only  2  specimens  in  the  collections  of  Jordan  and 
Jenkins.  Recently  it  has  been  found  in  great  abundance  in  the  Beaufort  region 
in  summer.  Upwards  of  a  dozen  fish  examined  by  Professor  Linton  in  August 
(190]  and  1902)  contained  fish,  crustaceans,  and  bivalve  and  univalve  mollusks. 
The  species  attains  a  length  of  only  6  inches,  and  is  the  smallest  of  the  local  sea- 
robina,  Jordan  A  Gilbert  recDrd  the  local  vernacular  name  of "  slim  flying-toad  " 
in  allusion  to  its  very  slender  form. 

312.  PRIONOTUS  OAROLINUS  (Llnnieua). 
"Flying-flsh";  "Flying- toad";  Sea-rot>ln. 

IViplacanilHMLiiuiAiu,  HaoUmPluiUruni,  ii.  S28. 1771:  Carolina. 

iiuit.  YuTow.  1877.  207;    Bwifart.     Jordu  t  Evsrmun,  IBSS,  21fia,  pL.  eeervili,  6g.  708: 
Maioa  to  South  CBnilina. 


£1g.  164.    Carouha  Sea-robin.    Prionotu*  eamliaui. 


DiAoNOSis. — Fonnslender,  but  much  lesaso  than  in  Priono<iusctlufux,  the  depth  less  than 
.2  total  length;  depth  of  caudal  peduncle  equal  to  eye;  bones  of  head  comparatively  smooth, 
the  Bpinea  low;  bead  contwned  3  times  in  total  length;  mouth  small,  maxillary  less  than  .33 
length  of  head;  snout  .5  head;  eye  rather  large,  .4  snout;  gill-rakers  of  moderate  length,  about 
10  on  lower  arm  of  first  arch;  pores  in  lateral  line  about  68;  dorsal  rays  x  + 13,  the  spines  low, 
the  longest  (third)  not  .5  length  of  head ;  anal  rays  12;  caudal  slightly  forked;  pectorals  short, 
rounded,  not  as  much  as  .5  length  of  body.  Color:  brownish  above,  with  dark  mottlings  and 
about  4  obscure  dark  crossbars;  white  below;  throat  and  branchiostegal  membranes  blackish; 
a  black  ocellus  between  fourth  and  fifth  dorsal  spines,  and  several  pale  streaks  below  the  spot; 
whitish  oblique  streaks  on  second  dorsal;  pectorals  reddish  hiown. 


362  FISHES   OF  NORTH   CAROLINA. 

Jordan  &  Gilbert  (1879)  regarded  the  species  called  Prumotns  carolinus  by 
Yarrow  as  probably  not  that  species  but  Prionotus  tribidiis;  they,  as  well  as  Jen- 
kins, failed  to  find  the  fish  at  Beaufort.  In  the  summer  of  1903  about  25  speci- 
mens were  taken  on  Bird  Shoal  and  elsewhere  in  Beaufort  Harbor,  and  in  Bogue 
Sound;  and  in  1904  the  fish  was  frequently  taken  in  June,  July,  and  August  in  the 
vicinity  of  the  laboratory.  One  foot  is  about  the  maximum  length  of  the  species; 
but  the  Beaufort  specimens  have  not  averaged  nearly  so  large.  The  spawning 
season  is  spring,  and  the  eggs  are  bright  orange  in  color.  The  young  are  abun- 
dant in  summer. 

Family  CEPHALACANTHIDiE.     The  Flying  Gurnards. 

This  family  is  related  to  the  Triglidae,  differing  in  the  shape  of  the  pectoral 
fin,  the  absence  of  "feelers",  the  broad  union  of  the  gill-membranes  with  the 
isthmus,  the  closeness  together  of  the  ventral  fins,  the  ventral  rays  being  i,4,  as 
well  as  in  numerous  bony  characters.  Body  elongate,  rather  broad,  sides  flat- 
tened;  head  blunt,  quadrangular,  nearly  the  entire  surface  bony;  mouth  small, 
lower  jaw  included,  granular  teeth  in  jaws,  no  teeth  on  roof  of  mouth;  bones 
about  eye  united  into  a  shield;  a  long  bony  process  ending  in  a  sharp  spine 
extending  backward  from  the  nape  on  each  side  beyond  origin  of  dorsal  fin;  pre- 
orbital  projecting  beyond  the  jaws;  preopercle  extending  backward  as  a  long, 
round  spine  beyond  ventrals;  opercle  small;  gill-slits  narrow,  gill-rakers  small, 
pseudobranchisB  large;  body  covered  with  small,  keeled,  bony  scales,  which  occur 
also  on  opercles  and  cheeks;  2  serrated  spines  at  base  of  tail;  pyloric  coeca 
numerous;  air-bladder  divided  into  2  lateral  halves;  dorsal  fins  separated,  the 
anterior  with  7  flexible  spines,  the  posterior  and  anal  with  a  few  slender  rays; 
caudal  rather  broad;  pectorals  large,  divided  into  2  lengthwise  sections,  the 
posterior  part  much  the  longer;  ventrals  long  and  pointed.  The  family  contains 
1  genus,  with  a  single  representative  in  American  waters. 

Genus  CEPHALACANTHUS  Lac^pMe.    Flying  Gurnards. 

The  generic  characters  are  indicated  in  the  family  diagnosis.  In  the  adults 
the  pectoral  fins  are  much  longer  than  in  the  young,  and  reach  nearly  to  base  of 
caudal;  the  anterior  part  of  the  fin  contains  a  few  closely  connected  rays  as  long 
as  head;  the  posterior  part  is  made  up  of  numerous  slender,  unbranched  rays. 
The  flying  gurnards  possess  the  power  of  flight  like  the  true  flying-fishes,  but  to  a 
much  less  degree.     (CephalacanthuSy  head  spine.) 

313    0EPHALA0ANTHU8  VOLITAN8    (LinnsBUs). 
''Flying-fish";    Flying-robin. 

Trigla  volilaru  Liniueus.  Systema  Natune,  ed.  x.  1,  302. 1753;  Mediterranean  Sea  and  ocean  within  the  tropica. 
Dactylopterua  volUans,  Jordan  A  Gilbert,  1879.  372;  Beaufort  Harbor. 

Cephalacanthua  voLitam,  Jordan,  1886,  28;    Beaufort.     Jenkins,  1887,  91;    Beaufort.     Jordan  &.  Evennann, 
1898.  2183,  pi.  cccxxiii,  fig.  778. 

DiAQNOsis. — Depth  somewhat  less  than  .2  total  length;  caudal  peduncle  slender,  its 
depth  less  than  diameter  of  eye;    head  short,  contained  about  4.5  in  total  length,  the  profile 
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Bt«ep  and  strught;  maxillary  extending  aa  far  aa  anterior  margin  of  orbit;  eye  la^e,  about  .75 
snout;  preopercular  spine  nearly  as  long  aa  head,  not  reaching  beyond  nuchal  spine;  dorsal 
rays  vii +8,  the  2  antenor  spines  separated  from  the  others  and  connected  at  their  bases  by 
membrane,  the  last  spine  very  short;  both  dorsal  (ina  rather  high,  the  posterior  higher,  its  longest 
rays  about  equal  to  depth  of  body;  anal  rays  6,  the  fin  aimilar  to  soft  donal;  caudal  concave 
behind;  pectoral  rays  about  34,  the  upper  section  with  6  rays;  ventrala  about  length  of  head. 
Color:  variable;  above  irregularly  marked  with  differentahadeaofgreenand  brown;  pale  below, 
with  blotehes  of  red  and  yellow;  spinous  dorsal  with  several  dark  bars;  caudal  with  3  vertical 
reddish  bars;  pectorals  marked  with  blue  streaks,  bars,  and  spots,  their  under  surface  glistening 
blue.     {volUant,  Bying.) 


Fig.  165.    Flvino  Gurnabd.    CepluJaeanthv*  volUant. 

Although  Jordan  <&  Gilbert  found  this  species  rather  common  at  Beaufort  in 
1S7S  and  Jenkins  reported,  it  as  common  in  18S5,  it  had  not  recently  been  met 
with  in  that  region  until  the  summer  of  1904,  when  1  was  collected  by  Dr.  E.  W. 
Gudger.  Another  was  seined  on  Bird  Shoal  August  5, 1905,  by  Mr.  C.  B.  Wilson. 
It  occurs  regularly,  but  in  limited  numbers,  as  far  north  as  Massachusetts,  and 
ranges  thence  southward  along  the  entire  coast,  being  most  numerous  on  the 
shores  of  the  South  Atlantic  and  Gulf  States.  The  North  Carolina  fishermen  call 
this  species  "flying-fish".  It  reaches  a  length  of  a  foot,  and  is  very  singular  in 
appearance  and  interesting  in  habits. 

Family  GOBIID^.     The  Gobies. 

The  gobies  form  an  exceedingly  large  and  diversified  family  of  carnivorous 
fishes,  found  in  the  warmer  waters  of  all  parts  of  the  world.  They  are  for  the 
most  part  small  and  live  upon  the  bottom,  in  both  fresh  and  salt  water.  Some 
species  are  blind.  A  few  are  of  economic  importance.  The  American  genera 
number  more  than  30  and  the  species  nearly  100.  The  family  characters  are: 
Rather  elongate  body;  mouth  small,  moderate  or  large  with  protractile  pre- 
maxiltaries  and  teeth  of  various  kinds ;  gi'  Is  4,  gill-membranes  united  to  the  isth- 
mus; opercle  without  spines,  preopercle  with  a  short  spine  or  none;  pseudo- 
bratichia:  present;  pyloric  creca  absent;  air-bladder  usually  lacking;  skin  either 
naked  or  scaly,  the  scales  cycloid  or  ctenoid;  lateral  line  absent;  fins  of  a  great 
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variety  of  shapes;  2dorBal  (ins,  which  are  either  separate  or  connected,  the  spinous 
part  less  developed  than  the  other,  the  spines  2  to  8  (rarely  absent);  anal 
similar  to  soft  dorsal,  usually  with  a  weak  spine;  caudal  rounded  or  pointed, 
not  concave  or  forked;  pectorals  large  or  small;  ventrals  thoracic,  the  rays  i,5, 
the  Ens  either  close  together  or  united,  if  the  latter  a  fold  of  skin  across  base 
forms  a  kind  of  sucking  cup.  The  species  now  known  in  the  state  fall  in  4 
genera,  as  follows: 

K«u  to  (Ae  NotA  Carolina  gentra  of  giAiet- 

t.  Ventral  fins  not  united ;  body  covered  with  large  scales DotUllTATOR. 

it.  Ventral  fins  united;  scales  if  present  small  or  moderate. 

a.  Dorsal  spines  6 Ctbnooobius. 

aa.  Dorsal  fpioes  7  or  8. 

b.  Body  more  or  less  scaly,  head  naked;  soft  dorsal  and  ana)  rays  15  to  17;  sice  minute. 

MiCROOOBius. 
1>6.  Body  and  head  without  scales;  soft  dorsal  and  anal  rays  10  to  14;  sise  small. 

GOBIOBOHA. 

Genus  DORHITATOR  OiU.    PuDecai. 
Form  rather  stout;  head  broad  and  fiat;  mouth  small,  oblique;  no  vomerine 
teeth;  preopercle  without  spine;  scales  on  body  and  opercles  large,  ctenoid,  those 
on  cheeks  small;  all  fins  large,  the  second  dorsal  high.     Apparently  only  a  single, 
variable  species.    (Dormitaior,  a  sleeper.) 

814.  DORMITATOR  MA0ULATU8  (Bloch). 
Quavina;  Spotted  Qoby. 


Fig.  166.     Spotted  Gobv.     Dormitator  maculalut. 


DiAONOais. — Body  stout,  the  depth  about  .33  length;  head  short  and  broad,  a  little  more 
than  .25  total  length;  lowerjaw  very  slightly  longer  than  upper;  mazillaiy  extending  about  to 
anterior  edge  of  eye;  snout  blunt,  rounded,  longer  than  diameter  of  the  small  eye;  scales  in 
lateral  series  about  33,  in  transverse  series  12;  dorsal  roys  vit+t,8or9,  the  posterior  soft  rays 
longer  than  head;  anal  rays  i,9  or  10,  the  fin  somewhat  smaller  than  soft  dorsal;  caudal  broad 
and  rounded;  pectorals  broad,  their  length  less  than  head ;  ventrals  reaching  to  vent.  Color: 
dark  gray  or  brown,  with  lighter  spots;    a  large  black  spot  above  base  of  pectoral;    a  dark 
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■tresk  along  side;    dark  streaks  on  head;    braachioBtegal  membrane  black;    dorsal  fins  with 
several  aeries  of  dark  spots;  anal  with  bluish  bars  and  a  white  margin,     (ntaeulatui,  spotted.) 

Mr.  William  P.  Seal  collected  a  number  of  small  specimens  of  this  species  in 
fresh  water  near  Wilmington  in  the  winter  of  1905-6,  and  thus  extended  its 
known  range,  South  Carolina  heretofore  being  the  most  northern  state  from 
which  it  was  recorded.  The  fish  is  found  in  fresh  and  brackish  waters  as  far 
south  as  Brazil,  and  is  also  known  from  the  west  coast  of  Mexico  and  Central 
America.  It  reaches  a  length  of  several  feet^  and  is  eaten  in  some  countries. 
Genus  CTEHOOOBIUS  GilL    Gobies. 

A  very  numerous  genus  of  small  fishes  found  in  both  salt  and  fresh  waters  in 
all  parts  of  the  world.  The  body  is  elongate  and  compressed;  the  head  is  rather 
long  and  more  or  less  depressed;  the  mouth  is  of  moderate  size,  with  several 
series  of  conical  teeth  in  jaws;  the  eye  is  anterior  to  middle  of  head;  the  scales  are 
of  moderate  or  rather  small  size,  ctenoid,  not  deciduous,  sometimes  absent  from 
nape,  breast,  and  cheeks;  dorsal  fins  separate,  the  anterior  with  6  weak  spines; 
soft  dorsal  and  anal  long;  caudal  pointed;  pectorals  well  developed;  ventrals 
united,  not  adnate  to  abdomen.  Besides  the  following  species  known  from  the 
shore  waters  of  North  Carolina,several  others  range  as  far  northward  as  Charles- 
ton, S.  C,  and  may  in  time  be  detected  in  this  state.  (Cletwgobius,  comb  goby; 
in  allusion  to  the  ctenoid  scales.) 

815.  OTENOGOBIUS   STIOMATIOUS   (Poey). 
"Scallop-fish";  Ooby. 

Stnaraedut  tHamoHcut  Posy,  Hemoriu.  ii,  281,  I8SI;  Cuba. 

OoUu  itiematicut.  Jordaa  A  Evermiian ,  1S9S,  2224.  pi.  socxivi.  fig.  7S7:  North  CarolinB  to  Bmiil. 

<7<iMiuenciRiii>utJi>nl«i  A  Gilbert,  PmcnediiisB  U.S.  N*ticiaBl  Hugsum,  ISBZ.Oll:  Chftriaaloa.  S.  C.     Jenltiiu. 

1BS5:    Bwifort.     Jonlu  &  Eis«unum,  PiaxwdrnKi  U.  S.  NMiookl  Hiuaum.  1888.  498:    BMutort. 

JnkiiiB.  1SB7.  Bl;  Beaufort.     Jordim  A  Eveimiuui.  ISM.  2223. 
~  "  t,  JonUa,  IS80, 28;  BMufort. 


Fig,  167.     GOBT.     CUnogobiut  Higntaticut. 


DiAQNOsis. — Form  veiy  elongate,  the  depth  ,16  length;  bead  slightly  compressed,  .25 
length;  mouth  low,  horizontal,  comparatively  large,  the  moxillaiy  .4  length  of  head  and  extend- 
ing toapoint  under  pupil;  height  of  cheeks  leas  than  eye;  eye  high,  less  than  .3  length  of  bead; 
itit«rorbital  space  less  than  .3  diameter  of  eye;  snout  short,  obtuse,  its  length  less  than  eye; 
scales  large,  strongly  ctenoid,  27  to  33  in  lengthwise  series;  nape,  head,  and  breast  naked; 
dorsal  fins  contiguous,  the  rays  vi  +  Il  or  12,  the  spines  high  (longest  .6  head);    soft  dorsal 
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and  anal  long  and  highi  reaching  the  base  of  caudal  when  depressed;  anal  rays  12  or  13; 
caudal  lanceolate,  the  middle  rays  longer  than  head;  pectorals  about  as  long  as  head;  ventrals 
somewhat  shorter.  Color:  Male — flight  green,  with  dark  mottlings  above;  sides  with  4  to  6 
dark  blotches;  a  large,  distinct  bluish-black  spot  on  each  side  of  nape;  several  rows  of  brown 
spots  on  each  dorsal;  4  to  6  irregular  brown  vertical  bars  on  caudal;  lower  fins  dusky.  Female 
—duller;  sides  with  a  row  of  elongated  dark  spots,  the  light  bars  absent  or  faint.  (jstigmaHctu, 
spotty.) 

This  little  species  inhabits  sandy  bays  from  North  Carolina  to  Florida,  and 
is  apparently  common  about  Beaufbrt.  Jenkins  reports  that  he  "  obtained  about 
30  specimens  with  considerable  diflBculty",  and  notes  the  local  name  of  "scallop- 
fish".  Numerous  specimens  about  1.25  inches  long  were  seined  on  Uncle  Israel 
Shoal  in  January,  1905.  The  maximum  length  is  2  inches.  The  species  is 
subject  to  considerable  variation  in  form  and  color,  depending  on  size,  sex,  and 
locality.     The  form  called  enccBomvs  does  not  appear  to  be  distinct  from  stig- 

maticus. 

Genus  MXCROGOBIUS  Poey.    Gobies. 

Very  small  shore  fishes,  with  elongate,  more  or  less  compressed  body;  large 
and  very  oblique  mouth,  the  lower  jaw  prominent;  strong  teeth;  small  cycloid  or 
weakly  ctenoid  scales;  7  or  8  dorsal  spines;  and  15  to  18  soft  dorsal  and  anal  rays. 
Four  species  are  now  known  from  the  coast  between  Virginia  and  Texas,  and 
several  others  occur  in  the  West  Indies;  therefore,  in  addition  to  the  2  following, 
several  other  species  may  be  looked  for  in  North  Carolina: 

t.  Body  strongly  compressed;  depth  contained  5  times  in  length;  caudal  fin  much  longer  than 
head;  color  green;  anal  fin  with  a  row  of  distinct  black  spots  on  margin;  no  distinct  black 

spot  on  spinous  dorsal ; holmesi. 

u.  Body  slightly  compressed;  depth  contained  5.5  times  in  len^h;  caudal  fin  equal  to  head; 
color  yellow  or  light  brown;  no  black  spots  on  anal  fin;  a  distinct  black  spot  on  spinous 
dorsal euUpis. 

{Microgobius,  small  goby.) 

817.  MIOROGOBIUS  HOLMESI  Smith,  new  species. 

Holmes'  Ooby. 

DiAONOSis. — Form  elongate,  the  body  greatly  compressed,  the  depth  greatest  over  base 
of  pectorals  where  it  is  .2  length;  caudal  peduncle  very  short,  broad,  its  greatest  depth  equal 
to  its  length  and  more  than  .5  body  depth;  head  comparatively  large,  contained  3.6  times  in 
length  of  body,  slightly  compressed,  its  width  somewhat  less  than  its  depth,  which  is  .66  its 
length;  eye  placed  high  and  directed  upward  and  outward,  contained  3.4  times  in  head;  eyes 
separated  by  a  deep  narrow  groove;  interorbital  space  very  narrow,  .3  width  of  pupil;  snout 
about  .7  eye  and  less  than  .25  head;  moilth  large,  strong,  very  oblique;  lower  jaw  projecting, 
its  tip  nearly  on  level  with  lower  edge  of  pupil;  maxillary  extending  to  point  under  anterior 
margin  of  pupil,  its  length  nearly  .5  head;  teeth  in  a  narrow  band  in  each  jaw;  cheek  large, 
its  height  greater  than  diameter  of  eye  and  about  .3  length  of  head;  scales  cycloid,  non- 
deciduous,  rather  small,  largest  on  posterior  part  of  body  and  gradually  becoming  smaller 
anteriorly;  head,  nape,  and  breast  naked;  scales,  in  lateral  line  about  48,  in  transverse  line 
between  the  origin  of  second  dorsal  and  anal  11  or  12;  dorsal  fins  distinct,  the  rays  vii  +  16, 
the  first  and  last  soft  rays  unbranched;  spinous  dorsal  begins  behind  posterior  margin  of  opercle 
a  distance  equal  to  diameter  of  pupil,  all  the  rays  slender  and  high,  the  longest  more  than  .8 
head;  origin  of  soft  dorsal  directly  over  vent,  the  rays  of  nearly  uniform  height,  .5  head,  the 
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base  of  the  fin  more  than  .5  trunk,  the  \aei  reya  reaching  beyond  bttse  of  outer  caudal  rays; 
&ual  findirectly  under  soft  dorsal  and  of  same  length,  but  the  rays  18  in  numberand  somewhat 
shorter;  caudal  large,  broad,  and  pouil«d,  it«  length  greater  than  head;  pectorals  very  broad, 
their  insertion  slightly  in  advance  of  dorsal,  their  broad  base  equal  to  ..'i  length  of  head,  their 
length  about  equal  lo  head  and  extending  beyond  origin  of  anal;  ventrals  large,  nearly  as  long 
as  head,  reaching  to  anus,  the  baaal  membrane  very  well  developed  and  nearly  .33  length  of 
fin.  Color:  body  and  bead  uniformly  pale  clear  gieen,  each  scale  with  a  fine  dark  edge; 
anterbr  half  of  body  marked  by  5  or  6  pale,  narrow,  vertical  crossbars,  widest  anteriorly, 
placed  at  irregular  intervals;  a  similar  bar  at  base  of  caudal;  spinous  dorsal  with  4  oblique 
rows  of  dark  spots  on  membranes;  soft  dorsal  with  5  or  6  similar  rows  of  spots;  anal  dusky, 
the  distal  margin  of  each  membrane  except  the  first,  sixteenth,  and  seventeenth  having  a 
vertically  elongated  distinct  black  spot  in  a  clear  area,  these  apote  forming  a  regular  row; 
caudal,  pectorals,  and  ventrals  dusky. 


Fig.  168.    HoLMBs'  GosT,    Microgobiut  hotmeti.    a.  Ventrals  fins  viewed  from  below. 

Type,  a  specimen  1.75  inches  long  taken  un  Uncle  Israel  Shoal,  Beaufort 
Harbor,  July  20,  1904,  by  Dr.  E.  W.  Gudger. 

Named  for  Prof.  J.  A.  Holmes,  former  state  geologist  of  North  Carolina,  now 
associated  with  the  TJ.  S.  Geological  Survey. 

This  species  resembles  Microgobius  thalassinus  Jordan  &  Gilbert,  from 
Charleston,  S.  C,  but  differs  in  having  a  much  deeper  caudal  peduncle,  a  pro- 
jecting lower  jaw,  shorter  maxillary,  smaller  eye,  no  filamentous  dorsal  spines, 
shorter  caudal  fin,  more  numerous  anal  rays,  shorter  ventrals,  persistent  scales, 
and  in  color  of  dorsal,  caudal,  and  anal  fins,  body,  and  head. 

From  Microgobius  eulepis  Eigenmann  &  Eigenmann,  from  Fortress  Monroe, 
Va.,  this  species  may  be  distinguished  by  its  rather  larger  head,  deeper  and  much 
more  compressed  body,  longer  snout,  longer  caudal  fin,  absence  of  a  sharply 
defined  black  spot  on  spinous  dorsal  fin,  and  various  other  characters  of  form 
and  color. 

Only  a  single  specimen  is  as  yet  known,  but  other  examples  will  no  doubt 
be  collected  at  Beaufort  and  other  points. 
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817.  MIOROGOBIUS  EULEPIS  Eigenmann  &  Eigenmann. 

Goby. 

Mieroooffiut  eulepia  Eigeamann  &  Eigenmann,  Proceedings  California  Academy  of  Science,  1888,  09;  Fortreaa 
Monroe,  Va.     Jordan  A  Evermann,  1808.  2244. 

Diagnosis. — ^Body  scarcely  compressed,  depth  contained  5.5  times  in  length;  head  .25 
length,  its  depth  .75  length;  eye  large,  .28  length  of  head;  interorbital  as  wide  as  pupil;  snout 
short,  broad,  .2  length  of  head;  preorbital  narrower  than  pupil;  mouth  oblique,  maxillary  not 
reaching  to  anterior  margin  of  pupil;  teeth  in  both  jaws  in  a  narrow  band,  some  of  them 
enlarged;  scales  rather  large,  crowded  anteriorly,  the  breast,  nape,  and  spinous  dorsal  region 
naked,  number  in  lateral  series  50,  in  transverse  series  14;  dorsal  rays  vii+ 15  to  vii  + 17,  the 
longest  spine  .66  length  of  head;  anal  rays  16  or  17;  caudal  .25  length  of  body;  pectorals  and 
ventrals  about  as  long  as  head.  Color;  yellow  or  very  light  brown  without  bars  or  stripes,  the 
scales  on  back  with  dark  margin;  a  light  vertical  bar  on  preopercle;  a  sharply  defined  black 
spot  on  upper  part  of  spinous  dorsal  between  fourth  and  fifth  spines;  other  fins  plain.  {eulepiSf 
well  scaled.) 

Up  to  this  time  this  species  has  been  known  only  from  the  type  specimen, 
1.87  inches  long,  collected  at  Fortress  Monroe,  Virginia.  During  1905  a  number 
of  specimens  were  seined  by  Charles  Hatsel  on  sandy  shoals  in  Beaufort  Harbor; 
4  were  taken  in  February  on  Uncle  Israel  Shoal,  and  another  on  May  18.  The 
last,  1.5  inches  long,  is  a  female  distended  with  nearly  ripe  eggs;  the  mouth  is 
much  more  vertical  than  in  the  preceding  species  and  the  snout  is  shorter;  and 
the  black  spot  on  spinous  dorsal  is  very  distinct. 

Genus  GOBIOSOMA  Girard.     Naked  Gobies. 

These  gobies  reach  a  length  of  only  2  or  3  inches,  and  are  easily  recognizable 
by  the  entire  absence  of  scales,  combined  with  a  rather  elongate  body,  small  to 
large  mouth  with  jaw  teeth  in  several  rows,  the  outer  teeth  larger,  normally  7 
dorsal  spines,  and  united  ventral  fins.  Several  species  in  West  Indies  and  on 
our  southern  coasts,  but  only  1  ranging  as  far  northward  as  North  Carolina. 
(Gobiosoma,  having  the  body  of  Gobitis.) 

318.  QOBIOSOMA  BOSOI  (Lac^p^de). 

Naked  Qoby. 

Onbiut  hoaci  Lac^pMe,  Histoire  Naturelle  des  Poiasoas,  ii,  555,  pi.  16,  fi^.  1 ,  1798;  Gharlestoo,  S.  C. 
(ro2»io«oma6oaci,  Jenkins,  1885.  Beaufort.     Jordan,  1886,28;  Beaufort.     Jenkins,  1887,91;   Beaufort.     Jordan 
and  Evennann.  1898,  2259. 

Diagnosis. — ^Depth  .16  to  .20  total  length;  head  broad,  flat,  .33  total  length;  mouth 
large,  jaws  equal;  teeth  in  a  few  rows,  some  of  them  enlarged  and  canine,  teeth  smaller  in 
female;  maxillary  extending  to  posterior  third  of  eye;  cheeks  tumid;  eye  .2  head  and  wider 
than  snout;  dorsal  rays  vii+14,  the  spines  slender;  anal  rays  10;  caudal  rounded;  ventrals 
forming  a  sucking  disk.  Color:  greenish,  with  7  or  8  pale  transverse  bars  and  dark  shades;  fins 
barred.     (Named  for  M.  Bosc,  French  consul  at  Charleston.) 

This  fish  ranges  from  Cape  Cod  to  Florida  and  is  common  in  suitable  locali- 
ties on  the  coast  of  North  Carolina;  it  was  first  recorded  from  Beaufort  by  Jen- 
kins (1885),  and  has  recently  been  obtained  at  the  same  place,  specimens  being 
preserved  in  the  government  laboratory  there.  The  fish  lives  on  the  bottom  in 
shallow  bay^;  and  is  often  found  in  empty  oyster  shells.     Its  length  is  2.5  inches. 
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Family  ECHENEIDIiE.    The  Remoras. 

These  fishes  are  instantly  recognized  by  the  presence  of  a  large,  oval  disk  on 
the  top  of  the  head  by  means  of  which  they  adhere  firmly  to  sharks  and  other 
fishes  as  well  as  to  turtles,  boats,  and  other  objects.  The  disk,  which  is  a  modi- 
fied spinous  dorsal  fin,  is  divided  by  numerous  crosswise  partitions,  or  laminae, 
and  by  a  single  lengthwise  septum,  and  is  of  a  leathery  consistency.  Other 
characters  of  the  family  are  elongate  or  slender  body;  wide  mouth;  projecting 
lower  jaw;  bands  of  fine  teeth  on  jaws,  vomer,  and  palatines;  no  opercular  arma- 
ture; 4  gill-arches,  with  short  gill-rakers;  gill-membranes  not  connected  and  free 
from  isthmus;  7  branchiostegals;  body  covered  with  minute  cycloid  scales;  no 
air-bladder;  a  few  pyloric  coeca;  long  and  low  dorsal  and  anal  fins,  rather  large 
caudal  of  variable  shape;  upper  edge  of  pectoral  base  near  the  back;  and  thoracic 
ventrals.  Four  genera  are  represented  in  American  waters,  all  occurring  on  the 
east  coast  of  the  United  States,  but  only  2,  as  follows,  are  as  yet  known  from 
North  Carolina: 

X,  Form  stouter;  lower  jaw  not  produced  as  a  flap;  lamins  13  to  18;  soft  dorsal  and  anal  rays 

22  to  32;  pectorals  rounded;  ventrals  broadly  attached  to  abdomen Echbneib. 

u.  Form  very  slender;  lower  jaw  produced  as  a  flap;  lamuue  20  to  28;  soft  dorsal  and  anal  rays 
31  to  40;  pectorals  sharp-pointed;  ventrals  narrowly  attached  to  abdomen. 

Leptecheneis. 

Genus  ECHENEIS  Linnaeus.     Remoras;  Shark-suckers. 

Body  comparatively  stout;  disk  relatively  short,  with  13  to  18  laminsB; 
soft  dorsal  with  22  to  32  rays;  anal  rays  22  to  30;  caudal  margin  square  or  slightly 
concave;  pectorals  short,  rounded;  ventrals  rather  short,  and  broadly  adnate  to 
abdomen.  Three  widely  distributed  species,  2  known  from  the  east  coast  as  far 
north  as  Cape  Cod,  but  only  1  recorded  from  the  state.  (Echeneisf  one  that 
holds  back  a  ship.) 

819.  EOHENEIS  REMORA  Linnesus. 

"Sucker";  Remora. 

EcKeneia  remora  LiniueuB,  Systema  Natune,  ed.  x,  280.  1768;   Indian  Ocean.     Yarrow,  1877,  212;    Shackleford 

BankB. 
Remora  iaeob€ta,  Jordan  A  Gilbert,  1879,  381;  Beaufort  (after  Yarrow). 
Remora  remora,  Jordan,  1886,  27;   Beaufort.     Jenkins.  1887.  87;   Beaufort  (after  Yarrow).     Jordan  &  Ever- 

mann,  1898.  2271. 

DiAONOBiB. — Depth  about  .15  total  Ifength;  head  broad,  .25  length;  lower  jaw  not  pro- 
duced as  a  flexible  tip;  maxillary  extending  to  anterior  margin  of  eye;  disk  .35  length  of  body, 
the  lamins  about  18;  soft  dorsal  rays  23;  anal  rays  25;  caudal  fin  rather  broad,  concave 
behind;  pectorals  short,  broad,  rounded,  .6  length  of  head;  ventrals  joined  to  abdomen  by 
more  than  .5  length  of  inner  rays.    Color:  nearly  uniform  dark  brown     {remora,  holding  back.) 

This  remora  is  usually  observed  attached  to  large  sharks;  its  frequents  all 
warm  seas,  and  is  found  on  the  east  coast  of  the  United  States  as  far  north  as 
Woods  Hole.  Its  maximum  length  is  about  1 .  25  feet.  No  one  but  Yarrow  has 
recorded  the  species  in  North  Carolina  waters;  his  note  reads: 

Uncommon;  a  few  specimens  seen,  which  were  taken  by  the  fishermen  on  Shackleford 
Banks.  They  stated  that  these  fish  were  found  in  the  moutlis  of  sharks.  Size  of  specimen  six 
inches. 
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Genus  LEPTECHENEIS  Gill.    Shark-sucken;  Remoras. 

Body  slender,  fusiform;  disk  long,  with  20  to  28  laminae;  soft  dorsal  with 
numerous  short  rays;  anal  similar,  the  anterior  rays  somewhat  elongate;  caudal 
slightly  concave  behind;  pectorals  pointed,  the  rays  soft  and  flexible;  ventrals 
long,  narrowly  adnate  to  abdomen.  A  single  species  of  world  wide  distribution. 
{Leptecheneis,  slender  Echeneis.) 

820.  LEPTEOHENEIS  NAUORATES  (LinnaBUs). 
"Pilot";  "Shark's  Pilot";  Shark-suoker;  Remora. 

Edteneia  naucraUa  LmiueuB,  Systema  Natune,  ed.  x,  261. 1768;   Indian  Ocean.     Jordan  A  Gilbert.  1879.  381 ; 

Beaufort.     Jenkins.  1887,  87;   Beaufort.      Jordan    A  Evermann.  1898.  2269,  pi.  oocxxiz.  fif.  796. 

Wilson,  1900.  356;  Beaufort. 
Leptecheneia  nauerate§,  Yarrow,  1877,  212;  Beaufort. 
fEeheneU  nauerateoide»  Zuiew.  Nova  Acta  Academifls  ScienUarum  Imperialis  Petropolitan«»  iv,  1789,  270. 

Jordan  ft  Evermann.  1898,  2270. 
Echeneit  lineata  Holbrook,  Ichthyology  of  South  Carolina,  102, 1860;  Charleston. 

Diagnosis. — ^Depth  contained  9  to  12  times  in  total  length;  the  caudal  peduncle  very 
slender;  head  about  .2  length;  strongly  projecting  lower  jaw  with  flexible  tip;  maxillary  not 
reaching  anterior  margin  of  eye,  .33  length  of  head;  snout  more  than  .4  length  of  head; 
eye  small,  .2  head;  gill-rakers  very  short  and  slender,  the  longest  equal  to  diameter  of  pupil; 
length  of  disk  .2  to  .3  length  of  body,  its  width  .4  its  length,  the  laminie  20  to  28;  soft  dorsal 
very  low,  the  rays  32  to  40;  anal  rays  31  to  38;  caudal  rather  long,  the  edge  concave  in  adults, 
the  middle  rays  longer  than  in  young;  pectorals  .66  length  of  head;  ventrals  slightly  longer 
than  pectorals,  the  inner  rays  narrowly  joined  to  abdomen  by  a  membrane.  Color:  slaty 
brown;  a  broad  blackish  stripe,  widest  anteriorly,  extending  from  pectoral  base  to  caudal  fin, 
margined  with  white;  the  same  stripe  extending  across  opercle,  through  eye,  to  snout;  dorsal 
and  anal  fins  with  white  margins;  caudal  black,  the  angles  white;  pectorals  and  ventrals  black, 
with  pale  edges,     (naturates^  a  pilot.) 


Fig.  169.    Shark-sucker;  Remora.    LeptecheneU  naucratea. 

This  is  the  best  known  remora  of  the  Atlantic  coast,  most  frequently  found 
attached  to  large  fishes.  It  attains  a  length  of  nearly  3  feet.  At  Beaufort  it  is 
not  uncommon,  usually  attached  to  sharks,  but  also  swimming  independently 
and  sometimes  caught  with  hook  and  line  from  the  wharves.  The  local  names 
are  "pilot"  and  "shark's  pilot".  In  July,  1905,  a  number  were  taken  in  a 
pound  net  operated  in  connection  with  the  laboratory. 

The  nominal  species  naucrateoidea  is  said  to  differ  from  naiicrates  in 
having  20  or  21  laminae  in  the  sucking  disk  and  the  disk  contained  less  than  4 
times  in  total  length  of  fish;  but  it  seems  to  the  present  writer  that  this  distinction 
can  not  be  maintained.  Examples  from  Beaufort  have  23  laminae  and  the  disk 
contained  3.5  times  in  total  length  of  fish,  thus  partaking  of  the  character  of 
both  forms. 
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Family  URANOSCOPID^.     The  Star-gazers. 

The  star-gazers  are  strongly  marked,  carnivorous  marine  fishes,  living  on 
the  bottom  in  shallow  waters.  Body  elongate,  very  broad,  slightly  compressed; 
head  large,  broad,  with  bony  plates;  mouth  vertical,  lower  jaw  strong  and  promi- 
nent, premaxillaries  protractile,  maxillary  broad;  small  teeth  on  jaws,  vomer, 
and  palatines,  eyes  very  small,  on  upper  surface  of  head  and  directed  upward; 
gill-slits  wide,  gill-membranes  not  joined  to  isthmus;  pseudobranchi*  present; 
branchiostegals  6;  pyloric  cceca  present;  air-bladder  usually  lacking;  skin  either 
naked  or  covered  with  small,  smooth  scales  in  oblique  rows;  lateral  line  high; 
spinous  dorsal  fin  either  short  or  wanting;  soft  dorsal  and  anal  rather  long;  caudal 
truncate  or  rounded;  pectorals  with  broad  base,  the  lower  rays  very  short; 
ventrals  jugular,  the  rays  i,5,  inner  ray  longest.  Two  American  genera  and 
5  species,  only  1  species  known  from  the  south  Atlantic  coast. 

Genus  ASTROSCOPUS  Brevoort.    Electric  Star-gazers. 

Body  stout;  upper  part  of  head  covered  with  bony  plates  in  young,  not 
fully  covered  in  adult;  a  Y-shaped  bony  process  on  top  of  head,  between  eyes; 
a  naked  area  on  each  side  of  the  y;  a  fringed  groove  or  furrow  extending  forward 
from  behind  and  on  inner  side  of  eyes;  head  destitute  of  spines;  nostrils  and  lips 
fringed;  back  and  sides  covered  with  small,  densely  set  scales,  head  naked  and 
abdomen  more  or  less  so;  first  dorsal  composed  of  4  or  5  low,  stout  spines  with 
connecting  membrane;  caudal  margin  square  or  slightly  rounded;  pectorals  and 
ventrals  rather  large.  The  naked  areas  on  the  head  give  an  electric  shock  when 
touched.     (Astroscopus,  star  gazer.) 

821.  ASTBOSOOPUS  Y-QR^OUM  (Ouvier  &  Valencieimes). 

'  'Electric- toad" ;  Star-gazer. 

Uranoseopus  jMrracum  Cuvier  A  Valencieimes,  Histoire  Naturelle  des  Poisaons.  iii,  308. 1829. 
UptiianphoruM  jf-gracum,  Jordan,  1886,  28;  Beaufort.     Jenkins,  1887, 92;  Beaufort. 
Astro9Copua  anoplus.  Yarrow,  1877,  207;  Beaufort.     Jordan  A  Gilbert,  1879.  372;  Beaufort. 
AatroKopiu  y-irracum,  Jordan  A  Evermann,  1898,  2307,  pi.  occxxxiv,  fig.  808;  Beaufort,  etc. 

Diagnosis. — ^Body  compressed  behind,  robust  forward,  the  depth  .25  length;  head  (to 
end  of  snout)  .33  length;  mouth  large,  turned  upward,  a  fringe  of  stiff  barbels  on  each  jaw: 
small,  conical  teeth  in  numerous  bands  in  each  jaw,  teeth  also  on  vomer  and  palatines;  tongue 
large  and  fleshy;  maxillary  .4  head;  eyes  protruding,  very  small,  .08  head  and  .25  interorbital 
space;  bones  of  head  with  granular  surface;  on  either  side  of  Y-shaped  bony  ridge  is  a  naked 
area  ,  and  between  the  forks  of  the  y  is  another;  nostrils  with  branched  fringe;  each  posterior 
nos  ^ril  extends  backward  as  a  curved,  fringed  groove  terminating  behind  eye;  body  scaled 
except  on  belly,  scales  very  small,  about  80  in  lateral  series;  head  naked;  a  slight  median  keel 
from  ventral  fins  to  vent;  dorsal  rays  iv  +  i,12;  anal  rays  13;  caudal  margin  nearly  straight; 
pectorals  long  and  pointed,  their  broad  baae  .5  length  of  head;  ventral  rays  thick  and  fleshy. 
Color:  variegated  and  variable;  upper  parts  dark  brown,  with  numerous  small,  round,  white 
spots  with  a  black  edge;  top  of  head  not  so  dark  as  back,  the  spots  elongated  and  intersoersed 
with  irregular  black  lines;  eyes,  chin,  and  whiskers  spotted;  lower  parts  pale;  fins  with  black 
and  white  bands  or  stripes,  (y-grcecum,  Greek  y,  in  allusion  to  the  bony  process  on  top  of 
head.) 
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Under  the  name  of  "electric  toad"  this  fish  is  known  to  all  the  fishermen 
of  the  Beaufort  region.  The  species  ranges  from  Cape  Hatteras  to  the  West 
Indies,  but  is  nowhere  abundant.  It  frequents  sandy  shores,  and  buries  itself 
with  the  exception  of  the  eyes  and  lips  while  lying  in  wait  for  its  prey.  A  speci- 
men in  the  Beaufort  laboratory  is  10.75  inches  long,  but  the  species  reaches  a 
length  of  15  inches  or  more.*  A  star-gazer  2.5  inches  long  taken  on  Bird  Shoal, 
Beaufort  Harbor,  July  14, 1904,  had  the  following  colors:  Back,  sides,  and  head 
black  without  spots;  under  parts  white;  opercle  brownish;  lower  jaw,  chin,  and 
throat  jet  black;  fins  as  in  adult. 


Fig.  170.    Star-oazbr.     Aatroscoptu  j/'grrecum. 

The  electric  organ  in  this  species  is  of  a  peculiar  structure  not  found  in  any 
other  fishes,  and  in  proportion  to  its  size  is  said  to  be  the  most  powerful  known 
in  animals. 

Family  BATRACHOIDID^.     The  Toad-fishea. 

A  small  family  of  marine,  bottom  fishes,  with  robust  form,  compressed  pos- 
teriorly and  depressed  anteriorly;  large  mouth  with  strong  teeth;  reduced  gill- 
openings,  3  gills,  gill-membranes  united  to  isthmus;  no  pyloric  cceca;  air-bladder 
present;  scaled  or  scaleless  body;  2  dorsal  fins,  the  anterior  with  2  or  3  low  spines, 
the  posterior  very  long  and  similar  to  anal;  caudal  rounded,  free  from  dorsal  and 
anal;  pectorals  broad;  ventrals  large  and  jugular.  About  5  American  genet  a,  of 
which  2  are  represented  on  the  east  coast  of  the  United  States,  although  1  of 
these  (Porichthys)  is  recorded  only  as  far  north  as  South  Carolina. 

Genus  OPSAHUS  lUflaeBque,    Toad-flabee. 

Rather  small  carnivorous  shore  fishes,  found  mostly  in  warmer  waters; 
body  stout,  scaleless,  with  loose,  wrinkled  skin  and  obscure  lateral  line;  numer- 
ous flaps  or  cirri  on  head;  mouth  very  wide,  with  fleshy  lips  and  with  a  single 
row  of  blunt  teeth  on  jaws,  vomer,  and  palatines;  opercle  with  2  concealed  spines; 
a  large  foramen  in  axil  of  pectorals;  dorsal  spines  3.  Two  American  species,  1  in 
the  Gulf  of  Mexico  and  the  following.     {Opsanus,  eye  upward.) 


urn  (1S9S]  as  the  »iilhen 
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822.  OPSANUS  TAU  (Liimfeua). 
"Toad-fiah";  "Toad";  "Rock-toad";  Oyster-fish. 

GaduM  iau  Lbueua.  SysMnui  Nutum,  ed.  lii.  440,  ITefl;  Carolina 

Batrachtu  Iau,  Yaxraw.  1R77,  200;  Beftufort.     Jordan  A  Gilbert,  1879.  372;   Beaufort,     Jordu,  ISSa,  2Si 

Beaufort.     Jenkini.  1SS7.  fil;  B«ufort.      Wiboo,  1000.  355;  Beaufort. 
OVKniulau.  Jt>nJanAEveiiuMiD,I898.231S.     Linhm.  1005,  400;  Bnufort. 

DiAONOBis.^Depth  somewhat  more  thaa  .2  length;  head  broad,  .37  length:  jaws  very 
strong,  the  teeth  smaller  anteriorly;  end  of  upper  jaw  and  tinder  aide  of  lower  jaw  with  large 
flaps;  smaller  flaps  on  preopercle;  diameter  of  eye  equal  to  length  of  snout  and  interorbital 
space;  dorsal  rays  iii+24;  anal  rays  24.  Color:  back,  Bides,  and  head  dull  grceniah  or 
brownish,  with  profuse  black  markings  which  run  together  on  sides  and  form  irregular  bars; 
belly  and  under  aides  of  bead  dirty  yellowish,  aometimes  dark  spotted;  numerous  small,  pale 
yellow  or  whitish  spots  on  sides;  soft  dorsal  and  anal  fins  with  5  to  9  oblique  irregular  black 
bands;  caudal,  pectorals,  and  ventrals  with  5  to  7  similar  but  more  shatply-defined  cross  bands. 
{Iau,  the  Greek  letter  t;  in  allusion  to  the  shape  of  bones  on  top  of  head  when  dried.) 


Fig.  171.    ToAD-nsH.    Optantu  tau. 

The  toad-fish  ia  one  of  the  best  known  and  least  liked  fishes  along  the  coast 
from  Cape  Cod  to  Florida,  Its  sluggish  habits,  repulsive  appearance,  ability  to 
inflict  a  painful  wound  with  its  powerful  jaws,  and  its  uselessness  are  sufficient  to 
condemn  it  in  the  estimation  of  most  people.  It  is  abundant  along  the  shores  of 
North  Carolina,  and  is  called  "toad",  "toad-fish",  and  "rock-toad"  by  the 
fishermen.  It  is  frequently  caught  in  nets  and  is  also  taken  with  hook-and-llne 
in  still-fishing,  especially  on  oysters  bars  or  broken  bottoms.  The  maximum 
length  is  15  inches,  but  the  species  reaches  sexual  maturity  when  6  or  7  inches 
long.  On  March  26,  1904,  a  specimen  1.37  inches  long  was  seined  at  Beaufort. 
Owing  to  its  extreme  ugliness,  the  toad-fish  is  rarely  eaten;  the  flesh  is  well  flav- 
ored, however. 

The  breeding  habits  of  the  species  are  very  interesting.  The  eggs  are  laid  in 
summer,  and  are  attached  in  a  single  layer  to  the  under  side  of  rocks  or  the 
inside  of  tin  cans,  oyster  shells,  etc.  For  some  time  after  hatching  the  young 
remain  attached  by  means  of  a  special  sucking  disk.  Yarrow  (1877)  notes  that 
at  Beaufort  "in  April,  1871,  a  female  was  discovered  watching  her  eggs,  which 
had  been  deposited  in  an  old  boot-leg:  the  tide  had  receded,  leaving  her  in  about 
4  inches  of  water,  and,  although  attempts  were  made  to  drive  her  away,  she  pre- 
ferred to  remain  and  was  consequently  captured". 
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All  kinds  of  animal  food  are  eaten  by  this  fish,  Numerous  examples  exam- 
ined at  Beaufort  by  Professor  lanton  in  July  and  August  were  found  to  have 
been  feeding  on  fish,  blue  crabs,  spider  crabs,  stone  crabs,  fiddler  crabs,  hermit 
crabs,  shrimp,  various  bivalve  and  univalve  mollusks,  and  sea  urchins. 

Family  GOBIESOCIDiE.    The  Cling-fishes. 

The  cling-fishes  are  small,  carnivorous,  and  easily  recognizable  by  the  exist- 
ence of  a  large  sucking  disk  between  and  behind  the  ventral  fins.  The  disk  is 
rounded  in  outline,  is  in  part  formed  by  the  ventral  fins,  and  its  surface  is  cov- 
ered with  thick  skin;  by  means  of  it  these  fishes  are  able  to  attach  themselves 
tightly  to  stones,  rocks,  and  other  objects.  Other  characters  of  the  family  are 
elongate  body,  depressed  anteriorly;  moderate-sized  mouth  with  well  developed 
jaw  teeth;  greatly  reduced  opercle;  2i  or  3  gill-arches;  broadly  connected  gill- 
membranes;  skin  without  scales;  deficient  air-bladder;  no  spinous  dorsal  fin, 
the  soft  dorsal  placed  posteriorly,  similar  to  and  opposite  anal;  pectoral  fins 
well  developed;  and  ventral  fins  widely  separated,  the  rays  i,4  or  i,5. 

These  fishes  are  found  mostly  in  shoal,  warm  waters  among  rocks  or  stones. 
The  largest  species  are  under  &inches  long,  and  the  family  has  no  direct  economic 
importance.  There  are  5  or  6  American  genera,  but  only  the  typical  genus, 
Gobiesox,  is  known  from  the  east  coast  of  the  United  States. 

Genus  OOBIESGX  Lac^p^de.    Cling-fishes. 

A  numerous  American  genus,  having  the  body  very  broad  anteriorly  and 
slender  posteriorly;  the  head  large;  the  mouth  terminal,  with  strong  teeth  in 
jaws  and  no  teeth  on  vomer  or  palatines;  a  strong  spine  on  the  opercle;  3  gills; 
broadly  connected  gill-membranes  free  from  the  isthmus;  dorsal  and  anal  rays 
in  moderate  number  (6  to  12);  and  the  posterior  section  of  the  sucking  disk 
without  a  free  anterior  margin.     (Gobiesox,  goby  pike.) 

328.  QOBIESOX  VIRGATULUS  Jordan  &  QUbert. 

Oling-fish. 

Oobiesox  virgattUuM  Jordan  A  Gilbert,  Proceedings  U.  S.  National  Museum,  1882,  293;    Pensaoola,    Jordan  4k 
Evermann,  1898,  2333. 

Diagnosis. — ^Depth  of  body  .16  total  length;  head  low,  broadly  rounded  anteriorly,  its 
length  .35,  its  width  .3  total  length;  posterior  angle  of  mouth  below  front  of  eye;  lower  jaw  the 
shorter;  2  series  of  teeth  in  upper  jaw,  4  teeth  in  outer  series  somewhat  enlarged;  eye  small, 
about  .2  head  and  .4  broad  interorbital  space;  cheeks  bulging;  opercle  ending  in  a  sharp  spine; 
dorsal  rays  10;  anal  rays  8  or  9;  sucking  disk  shorter  than  head;  pectorals  short,  less  than  .5 
head.  Color:  olive  green,  with  pale  spots,  broad  dark  cross-bars,  and  faint,  wavy  longitudinal 
yellowish  brown  lines;  the  dorsal  and  anal  crossed  by  the  dark  bars  of  the  body;  caudal  dusky, 
with  yellow  tip.     (virgatulus,  narrowly  striped.) 

The  first  North  Carolina  record  for  this  little  species  was  August  19,  1899, 
when  it  was  found  at  the  wharf  of  an  oyister  cannery  in  Beaufort  Harbor.  It  has 
since  been  found  abundantly  among  the  rocks  of  the  Fo:t  Macon  jetties,  and 
doubtless  occurs  elsewhere  in  suitable  situations.     It  has  heretofore  been  known 
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only  as  far  north  as  Charleston,  whence  it  ranges  to  Pensacola.     Its  maximum 
length  is  4  inches. 

Family  BLENNIIDuE.    The  Blennies. 

The  blennies  are  small  or  medium  sized  carnivorous  marine  and  fresh-water 
fishes,  found  in  all  latitudes,  the  number  of  known  species  being  about  400, 
divided  into  nearly  100  genera.  They  are  particularly  abundant  on  rocky 
shores  and  among  seaweeds  and,  while  some  of  them  are  viviparous,  most  of 
them  are  oviparous  The  body  is  moderately  or  greatly  elongated,  and  more  or 
less  compressed;  the  head  large  or  small;  the  mouth  usually  small,  sometimes 
large,  never  vertical,  variously  provided  with  teeth;  no  spines  on  head;  gill-mem- 
branes either  free  from  isthmus  or  joined  to  it;  skin  naked  or  covered  with  small 
or  moderate  sized  cycloid  or  ctenoid  scales;  lateral  line  simple,  double,  or  absent; 
dorsal  fin  very  long,  the  anterior  part,  the  posterior  part,  or  the  entire  fin  with 
spines;  anal  similar  to  dorsal;  caudal  sometimes  united  with  dorsal  and  anal, 
sometimes  distinct,  usually  rounded;  pectorals  varying  in  size,  from  large  to 
rudimentary;  ventrals  small  or  wanting,  if  present  far  forward,  with  1  spine  and 
1  to  3  soft  rays.  Of  the  many  American  genera,  3  closely  related  are  known 
from  North  Carolina. 

Key  to  the  North  Carolina  genera  of  blennies. 

i.  No  fang-like  canine  teeth  in  posterior  part  of  either  jaw;  maxillary  extending  to  or  beyond 
posterior  border  of  eye;  a  cirrus  or  filament  present  or  absent  over  each  eye. 
a.  Upper  profile  of  head  gently  curved,  the  snout  sharp;  orbital  cirrus  small  or  wanting. 

Chasmgdes. 
aa.  Upper  profile  very  abruptly  curved,  the  snout  blunt;  orbital  cirrus  well  developed. 

Htpsoblennius. 

u.  Fang-like  canine  teeth  in  posterior  part  of  both  jaws;  maxillarv  reaching  as  far  as  pupil; 

large  cirrus  or  filament  over  each  eye,  with  4  smaller  ones  at  base  (the  cirrus  shorter  in 

femiale) Htpleurochilus. 

Genus  CHASMGDES  Cuvier  &  Valenciennes.    Blennies. 

Body  oblong,  compressed;  head  pointed;  mouth  large,  maxillary  extending 
as  far  as  or  beyond  posterior  margin  of  eye,  premaxillaries  not  protractile;  teeth 
long  and  slender,  in  one  series  and  only  in  front  of  jaws,  no  canines;  gill-slits  very 
short  and  above  upper  half  of  the  base  of  pectoral  fins;  lateral  line  incomplete; 
skin  without  scales;  a  small  cirrus  over  each  eye,  often  wanting;  dorsal  fin  with 
anterior  rays  spinous;  anal  fin  similar  to  soft  dorsal;  caudal  rounded,  either 
united  to  or  free  from  dorsal;  pectorals  large;  ventrals  well  4eveloped,  jugular, 
the  rays  i,3.     (Phasmodes,  yawning.) 

824.  OHASMODES  BOSQUIANUS  (Lac^pMe). 

Banded  Blenny. 

Blenniiu  ho^quianua  Lac^pMe,  Histoire  Naturelle  des  Poissons,  ii,  493. 1800;  South  Carolina. 
Chaamodes  boaquianut,  Jordan  &  Gilbert,  1879.  372;   Beaufort.     Jordan,  1886,  28;    Beaufort.     Jenkins,  1887. 
92;   Beaufort.     Jordan  &  Evermann,  1898,  2394. 

• 

Diagnosis. — Depth  more  than  .25  length;  head  equal  to  depth;  maxillary  reaching  to  or 
beyond  posterior  edge  of  eye;  interorbital  space  very  narrow;  tentacle  over  eye  minute  or 
absent;   dorsal  fin  continuous,  arising  anterior  to  ventrals  and  extending  to  caudal,  the  rays 
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XI, 19;    anal  roya  ii,19i    caudal  fin  joined  to  dorsal.    Color:    Hale  olive  green,  with  about  9 

narrow  longitudinal  blue  lines;  opercular  margin  orange  yellow;  spinous  dorsal  with  a  brosd 
median  orsJige  yellow  stripe;  anal  dark,  with  wbit«  tip;  a  dusky  spot  at  base  of  caud^L 
Female  darker,  with  narrow  wavy  pale  green  lines  and  several  broad  dark  bars;  head  with 
black  dota;  aduakyapot  at  baae  of  caudal.  (Named  forBosc,  the  French  consul  who  collected 
for  Lac^pMe  at  Charleston,) 

A  well  known  and  rather  abundant  blenny  of  the  east  coast  from  New  York 
to  Florida.  It  is  common  in  Beaufort  Harbor  on  the  shoals.  The  sexes  are 
quite  dissimilar  in  color,  and  have  several  times  been  described  as  different 
species.     Maximum  length  4  inches. 

6«nuB  HYPSOBLERmUS  Gill.  Blennies. 
Form  oblong,  compressed;  head  short,  profile  steep,  snout  blunt;  mouth 
small,  horizontal;  maxillary  extending  to  middle  of  eye  or  to  posterior  border; 
teeth  long,  slender,  in  a  single  series  in  each  jaw,  none  of  them  canine;  gill-open- 
ings very  much  reduced,  owing  to  the  junction  of  the  gill -membranes  with  the 
isthmus  as  far  upward  as  base  of  pectorals;  skin  naked;  lateral  line  deficient 
posteriorly;  well  developed  tentacles  over  eyes;  dorsal  fin  long,  anterior  part 
spinous  and  separated  -from  posterior  by  a  slight  notch;  anal  similar  to  posterior 
dorsal;  caudal  rounded,  free  from  dorsal  and  anal;  pectorals  well  developed; 
ventrals  jugular,  with  1  strong  spine  and  3  unbranched  jointed  raj's.  Small 
American  shore  fishes,  found  on  both  coasts;  2  Atlantic  species,  I  ranging  from 
Texas  to  South  Carolina  {ionihas),  and  the  following.  {Hypsoblennius,  high 
blenny ) 


Fig.  172.     Blbnnt.     Hy-peMenntua  heiUz. 

825.  HYP80BLENNIUS  HENTZ  (LeSueur). 

Blenny;  Spotted  Seaweed-fish. 

Blamiut  htnt  Lefiueur.  Journal  Academy  \aluial  Scieacn.  PbiJadclpbui,  iv.  1825.  3S3:   Chvl«aloD.  8.  C. 
Hllp'euracAtlupunclaful,  YOTTOO,  1S7T,  206;    Beauforl.     Jordan  &  GUbcrt,  1S79.  372;    Bwufort.     Jeakinl. 

1387,92:   Bfaufon. 
/HifArt fmnfUUu,  Jordan,  ISSfl. 28;  Besufart. 
Huptobltnniui  henit,  Jordui  ft  Evcnaann,  ISBS,  2300,  pi,  cccxxxii,  fig.  823;    North  aod  South  Canflioa.  >(c 

Linton,  1905,  410;    Buufurt. 
DiAQNoaia. — Body  rather  deep,  depth  .33  length;  head  short,  .3  length;  snout  very  short 
and  nearly  vertical;  mouth  low,  horizontal,  maxillary  extending  to  or  beyond  posterior  margin 
of  eye;  eye  large,  more  than  .2  length  of  head;   interorbital  space  concave,  .5  diameter  of  eye; 
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gill-opening  less  than  .5  length  of  head;  a  branched  tentacle,  as  long  as  first  dorsal  spine, 
over  each  eye,  and  a  minute  cirrus  over  each  nostril;  dorsal  fin  rather  high,  the  2  parts  sepa- 
rated by  a  slight  notch,  the  rays  xi,14  to  xii,15,  the  soft  rays  higher  than  spines;  anal  rays 
16  to  18:  caudal  rounded;  pectorals  broad;  ventrals  more  than  .5  head.  Color:  light  bluish/ 
ash  mixed  with  brownish  red,  with  numerous  irregular  black  and  reddish  spots;  3  narrow  dark 
bars  on  lower  side  of  head;  cheeks  dark,  spinous  dorsal  black,  with  light  spots;  soft  dorsal  and 
caudal  with  dark  bands:  anal  dusky;  pectorals  greenish,  with  brown  spots;  ventrals  blackish 
with  pale  bands.     (Named  for  the  collector,  Dr.  Nicholas  Hentz.) 

This  species  is  abundant  on  sandy  shores  and  among  seaweeds,  from  North 

Carolina  to  Florida.     It  has  often  been  found  in  the  Beaufort  region  in  company 

with  other  blennies,  and  is  recorded  in  all  the  lists  of  Beaufort  fishes.    Length, 

4  inches. 

Genus  HYPLEUROCHILUS  Gill.    Blennies. 

Body  oblong,  compressed;  head  short;  mouth  low,  horizontal,  with  strong 
posterior  canine  teeth  in  both  jaws,  in  addition  to  smaller  teeth  in  front;  gill- 
openings  much  restricted,  the  membranes  being  broadly  joined  to  isthmus; 
lateral  line  present  on  anterior  part  of  body;  skin  naked;  a  large  tentacle  over 
eye  in  male,  a  smaller  one  in  female;  dorsal  fin  long,  low,  and  continuous,  without 
notch.  The  genus  contains  a  single  American  species.  {HypleurochxLus,  having 
V-shaped  side-lips.) 

326    HYPLEUROCHILUS  GEMINATUS  (Wood). 

Blenny;  Seaweed-fish. 

BUnniut  geminatuB  Wood,  Journal  Academy  Natural  Sciences,  Philadelphia,  iv,  1824.  278;  Charleston,  S.  C. 

Jordan  ^  Gilbert.  1879.  371;  Beaufort. 
BUnniut  fueorum.  Yarrow.  1877.  206;  Beaufort. 
HypleurockUu*  geminattu,  Jordan,  1886,  28;    Beaufort.     Jenkins,  1887,  92;    Beaufort.     Jordan  A  Evermann, 

1898.  2385. 
Hyplturochilus  muUifiliB,  Wilson,  1900,  355;   Beaufort 

Diagnosis. — ^Depth  .25  to  .28  length;  head  not  very  blunt,  its  length  rather  greater  than 
depth  of  body,  anterior  profile  straight  and  oblique;  besides  the  single  row  of  long,  slender 
teeth  in  each  jaw,  there  are  strong,  hooked  canines,  those  in  lower  jaw  the  larger;  gill-slits 
short,  extending  downward  to  lower  edge  of  pectoral  base;  interorbital  space  concave,  less 
than  .5  diameter  of  eye;  a  large  tentacle  over  each  eye  in  male,  with  4  smaller  ones  at  its  base; 
tentacle  in  female  shorter  than  eye;  dorsal  rays  xi,15  to  xiii,14,  the  spines  slender  and  shorter 
than  soft  rays;  anal  rays  ii,18;  caudal  rounded.  Color:  brownish  green,  with  indistinct  dark 
bars;  sides  with  a  double  row  of  reddish  brown  spots;  anal  and  other  vertical  fins  with  black 
margins.     (geminatu8,  twin.) 

This  appears  to  be  the  most  abundant  blenny  on  the  North  Carolina  coast, 
whence  it  ranges  to  Texas.  The  maximum  length  is  about  2.5  inches.  Dr. 
Coker  contributes  the  following  note  on  the  species  at  Beaufort: 

Adults  very  common  about  piles  of  wharves  (at  the  Morehead  railroad  pier),  living 
amongst  ascidians,  sponges,  etc.;  very  abundant  among  the  rocks  of  the  Fort  Macon  jetties. 
In  captivity  the  fish  seek  to  hide  under  shells,  etc.;  specimens  were  once  kept  in  the  laboratory 
in  an  earthenware  jar  for  weeks  without  change  of  water,  the  water  meanwhile  evaporating 
nearly  one  half.  The  eggs  are  laid  [in  August]  in  a  single  layer,  attached  to  the  rocks,  ascidians, 
shells,  etc.,  among  which  the  adults  live.    AH  stages,  from  .5  inch  up  to  adults,  can  be  gotten 
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in  such  a  locality,  but  the  eariy  atagea  (except  the  young  just  from  the  egg)  have  Dot  been 
obtained,  though  a  careful  search  has  been  made  with  different  methods;  evidently  the  q>ecies 
has  a  different  habitat  in  very  early  life. 

Family  ZOARCID.*.    The  Eel-pouts. 

Marine  fiebes  of  moderate  size  abounding  in  cold  water  and  living  on  the 
bottom,  sometimes  at  considerable  depths;  some  of  the  species  viviparous. 
Body  elongate,  eel-shaped  io  some  genera;  head  and  mouth  large;  conical  teeth 
in  jaws,  teeth  sometimes  present  on  vomer  and  palatines;  gill-opening  s  vertical 
slit;  gills  4,  gill-rakers  small,  gill-membranes  united  to  the  isthmus;  skin  naked 
or  covered  with  small,  imbedded  cycloid  scales;  lateral  line  pre^nt  but  incon- 
spicuous; pyloric  cceca  rudimentary;  dorsal  fin  long,  low,  continuous,  the  rays 
usually  soft  but  sometimes  spinous  posteriorly;  anal  long,  low,  of  soft  rays  only; 
dorsal  and  anal  usually  confluent  around  tail ;  pectorals  short  and  broad;  ventrals 
if  present  jugular  and  very  small.     About  15  American  genera. 

Genus  Z0ARCE8  Cnvier.  HuttoD-flshei;  Eel-pouts, 
Form  elongate,-  somewhat  compressed,  tapering  posteriorly;  head  moder- 
ately long,  contracted  above;'mouth  large,  provided  with  strong,  blunt  jaw  teeth 
in  several  rows;  lateral  line  present;  scales  small  and  imbedded;  dorsal  fin  begin- 
ning at  head,  long,  low,  and  continuous,  free  from  caudal,  some  of  the  posterior 
rays  spinous;  anal  fin  similar  to  dorsal  but  shorter  and  continuous  with  caudal; 
pectoral  fins  broad;  ventrals  fins  very  small,  jugular.  A  small  genus  of  marine, 
viviparous  fishes,  inhabiting  the  northern  part  of  the  northern  hemisphere;  1 
American  species.     (Zoarces,  viviparous.) 

327.    ZOAROES  ANQUILLARIS  (Peok). 
Eel-pout;  Uutton-flsli. 

SIfliniuj  anfruitlaru  Peck,  Munoin  Americaa  Ac»d«iny  of  Sci«ic?eB,ii,  1804,40;  New  Hamptbim. 
ZoarcnanffuiUOni.Yiuroir. 1877.206:  FortUuon.    Jordu  A  GUbert,  IB79.3T1:  Fort  Mason  (al(«r  Yamiw ). 
Goodi.  1834.  247:    Fori  Mscon  (afl«r  Yuniw}.    Jonjao.  1880.  29;   Bsuifart  (aflcr  Yanow).     Jonlan 


Fig.  173.    Eei^pout.    Zoarcee  anguiilc 


DiADNOsis, — Depth  .14  length;  head  .17  length;  maxillary  extending  well  behind  eye; 
lower  jaw  included;  eye  small,  about  .5  length  of  snout;  dorsal  rays  95,  xvni,17,  the  first  ray 
over  ventrals,  the  longest  raya  less  than  .5  head,  the  posterior  rays  very  short  and  spinous; 
anal  rays  about  105;  pectorals  broad,  about  ,&6  length  of  head;  ventrals  very  small,  their 
length  less  than  snout.  Color:  reddish  brown,  with  dark  green  motttinga  on  sides  and  back 
extendingondoraalfin;  a  dark  stripe  behind  eye  and  another  below  eye.     (on^utUoru,  eel-like.) 
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The  claim  of  this  fish  to  s  place  in  the  North  Carolina  fauna  is  based  on  2 
small  specimens  said  to  have  been  caught  by  Dr.  Yarrow  with  hook  and  line 
from  the  wharf  at  Fort  Macon  in  May,  1871.  The  species  has  been  observed  by 
no  one  else,  and  must  be  regarded  as  a  rare  straggler  so  far  south,  assuming  there 
has  been  no  error  in  identification.  Jordan  &  Evermann  (1898)  give  the  range 
as  extending  from  Labrador  to  Delaware.  The  eel-pout  reaches  a  length  of  3 
feet  and  a  weight  of  7  pounds,  and  is  a  common  fish  in  the  northern  part' of  ita 
range,  and  is  often  caught  incidentally  by  fishermen;  although  its  fiesh  is  of  good 
flavor,  it  is  rarely  eaten.  The  young  are  brought  forth  alive. 
Family  OPHIDIID^.     The  Cusk-eeb. 

Eel-shaped  marine  fishes  with  compressed  body;  large  bead;  villiform  teeth 
in  jaws,  usually  in  roof  of  mouth;  protractile  pre m axil laries;  wide  gill-openings, 
the  membranes  attached  to  isthmus  posterior  to  ventral  fins;  scales  small,  in 
oblique  rows;  pyloric  cceca  and  air-bladder  present;  vent  posterior;  dorsal  and 
anal  fins  destitute  of  spines,  low,  and  confluent  around  tail;  ventral  fins  jugular, 
consisting  of  a  long,  forked  filament.  Five  or  6  American  genera,  only  1  repre- 
sented on  the  east  coast  of  the  United  States. 

Genus  RISSOLA  Jordan  &  BTennaim.     Cusk-eeli. 

Form  moderately  elongate;  lower  jaw  included;  jaw  teeth  villiform,  vomer 
and  palatine  teeth  blunt;  vent  posterior  to  pectorals;  no  spine  on  opercle;  scales 
much  as  in  the  common  eel  (Anguilla),  head  naked;  wr-bladder  short,  broad,  with 
a  posterior  foramen.  One  American  species.  (Named  for  Risso,  a  French  ich- 
thyologist.) 

828.  RIS50LA  MAROINATA  (DeKa;). 
Ouak-eel. 

naliwi  DeKay.  New  York  Fauns,  Fiahea,  315. 1S42;    N<m  York  Hubor.    Yutow.  1877.  MS; 
:.     JordanAGilbcn.  1879,371;  Beautort  (aftw  Yarmw).    Jordan.  1880,  39;  Bcftutort. 
a,  Jonlao  A  ErBmiaaii.  24S9,  pi.  c«liii,  fig.  808.     Qudfor.  igOK;  Beaufort. 


Fig.  174.  Cdbk-EBL.  RUsola  TrtargiTtata. 
DiAONOsis  (baaed  on  North  Carolina  specimen). — Depth  .14  total  length;  head  contained 
5.3  times  in  length;  mouth  rather  large,  maxillary  extending  to  or  beyond  posterior  margin  of 
orbit;  snout  .25  head;  eyesomewhat  longer  than  snout;  gill-rakera  short,  papillose,  2  on  upper 
arm  and  4  on  lower  arm  of  first  arch;  air-bladder  tapering  behind;  dorsal  &n  beginning  close 
behind  head  and  about  length  of  head.anterior  to  anal;  pectorals  .75  length  of  head;  longest 
ventrals  ray  .8  length  of  head  and  twice  length  of  shorter.  Color:  back  and  sides  golden  yellow, 
darker  above;  belly  milk  white;  a  dark  lateral  stripe  from  gill-opening  to  end  of  tail;  a  dark 
stripe  at  base  of  dorsal  fin;  preopercle  spotted;  dorsal  fin  edged  with  white  anteriorly,  with 
black  posteriorly;  pectorals  transparent,  edged  with  white;  ventrals  white.  Imarginata, 
margined.) 
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A  rather  uncommon  fish  along  the  coast  from  New  York  to  Texas.  A 
single  specimen,  observed  by  Dr.  C!oues  at  Beaufort  in  1871,  remained  the  only 
North  Carolina  record  until  1904,  when  Dr.  E.  W.  Gudger  obtained  a  specimen 
4.5  inches  long  on  a  sandy  shoal  near  the  laboratory  at  Beaufort.  Very  little 
has  been  published  regarding  the  habits  of  Rissola  or  other  members  of  the 
family,  and  Dr.  Gudger's  observations  on  the  behavior  of  this  specimen  cover 
practically  all  that  is  known:* 

On  July  13,  1904,  while  walking  on  a  sand  spit,  exposed  at  low  water  and  lying  northwest 
of  the  island  on  which  is  situated  the  laboratory  of  the  United  States  Bureau  of  Fisheries  at 
Beaufort,  N.  C,  I  noticed  thrust  out  of  the  wet  sand,  a  conically  pointed  head  which  instantly 
disappeared.  Throwing  myself  down,  I  immediately  began  with  my  bare  hands  to  dig  the 
wet  sand  where  I  had  seen  the  head.  The  animal  went  down  tail  first,  and  so  rapidly  that  I 
began  to  despair  of  capturing  it.  Presently,  however,  when  I  had  dug  below  water  level,  this 
little  fish  was  brought  out  in  a  great  double  handful  of  sand.  When  taken  into  the  laboratory 
and  put  into  an  aquarium  of  running  salt  water,  after  a  few  struggles  it  turned  on  its  side  and  so 
remained,  seemingly  in  considerable  distress,  being  unable  to  maintain  itself  in  the  normal 
position  by  its  delicate  filament-like  ventral  fins  which  are  inframandibular  in  position.  I 
then  filled  a  tall  glass  jar  some  eight  inches  deep  with  fine  sand,  introduced  into  it  the 
little  fish  and  placed  it  under  a  salt  water  jet.  At  first  the  fish  lay  quiescent  on  the  sand,  but 
when  I  returned  some  hours  later,  it  had  burrowed  into  and  was  never  again  seen  on  top  of 
the  sand.  Frequently,  however,  the  little  fish  could  be  seen  with  its  body  half  outlined  against 
the  glass  side  of  the  aquarium.  There  could  then  be  seen  slow  undulation  of  the  long  dorsal 
and  anal  fins  together  with  slight  bendings  of  the  body,  both  motions  beginning  at  the  head 
and  progressing  towards  the  tail.  Evidently  by  this  means  a  current  of  water  was  maintained 
through  the  gill-chambers.  On  the  surface  of  the  sand,  small  conical  half-filled  depressions 
could  be  found.  These  seemed  to  have  been  formed  by  the  fish  either  in  biurowing  into  the 
sand  or  in  drawing  water  over  the  giUs.  However,  I  did  not  notice  any  distinct  cunents 
through  these  depressions  and  can  not  positively  say  that  they  were  excurrent  and  incurrent 
openings. 

Family  GADID^E.     The  Cods. 

The  fishes  of  this  numerous  and  important  family  are  found  chiefly  in  cold 
waters,  and  support  extensive  fisheries  in  the  north  temperate  and  arctic  regions. 
Body  moderately  or  considerably  elongated,  mouth  large,  terminal,  and  well 
provided  with  small  teeth  in  bands;  chin  with  a  barbel;  gill-arches  4,  gill-openings 
wide,  gill-membranes  usually  free  from  isthmus;  pseudobranchiae  absent; 
scales  very  small,  cycloid;  pyloric  coeca  numerous  in  most  genera;  air-bladder 
well  developed;  no  spines  in  fins,  dorsal  fin  long  and  either  single  or  divided  into 
2  or  3  separate  parts;  anal  fin  long,  and  either  single  or  double;  caudal  fin  promi- 
nent, sometimes  distinct,  sometimes  joined  to  dorsal  and  anal;  ventral  fins 
jugular  and  consisting  of  1  to  8  rays.  There  are  about  25  genera  and  several 
hundred  species;  the  American  members  of  the  family  include  such  well  known 
fish  as  the  cod,  the  pollock,  the  hake,  the  cusk,  and  the  fresh-water  ling.  The 
family  is  only  sparingly  represented  in  North  Carolina,  although  1  of  the  species 

*I>r.  Theodore  Gill,  in  a  note  prefatory  to  Dr.  Gudger'a,  quotes  a  brief  observation  on  this  species  by 
Professor  Verrill,  who  "dug  two  specimens  out  of  the  sand  near  low-water  mark,  where  they  burrowed  to 
the  depth  of  a  foot  or  more.  When  placed  upon  moist  sand,  they  burrowed  into  it  tail  foremost  with  sur- 
prising rapidity,  disappearing  in  an  instant". 
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there  found,  the  cod,  is  the  most  valuable  of  the  entire  family.     The  2  following 
genera  ore  in  the  local  fauna: 

t.  Dorsal  fin  divided  into  3  separate  parte;  anal  fin  divided  into  2  parte;  ventral  fins  large, 

expanded,  with  7  rays Gadus. 

ii.  Dorsal  fin  divided  into  2  separate  parts;  anal  fin  long,  undivided;  ventral  fins  filamentous, 

with  2  rays Urophycis. 

Oenna  OADUS  Linnaeus.  Cods. 
This  genus  contains  the  tcue  coda,  with  moderately  elongate  body  which  is 
compressed  posteriorly  and  tapers  to  the  rather  narrow  peduncle;  large  head, 
contracted  anteriorly;  large  mouth,  with  teeth  on  jaws  and  vomer;  barbel  on 
chin;  pale  lateral  line;  very  small  scales;  large  air-bladder;  3  dorsal  fins,  2  anal 
fins,  ventral  fins  with  7  rays.  Important  food  fishes  of  northern  waters;  only  I 
species  on  east  coast  of  the  United  States,  (Gadus,  a  Latin  name,  equivalent  to 
the  English  word  cod.) 

829.  GADITS  OALLABIAS   Llmueus. 
"Ood". 

Oadut  ccUofia*  Lionsiu,  SyiMnu  Naturs,  ed.  x,  2S2, 175S:  Europcaa  MU.     Jocdui  A  Evmnum.  ISOS.  2541 

pi.  tcdii,  fig.  891. 
Oodiu  msrrAui.  Goode.  1886.302;  »utb  to  Cape  Hattani  and  Ocracoks  Inlet. 

DtAQNOBis. — Greatest  depth  about  .25  length;  head  large,  its  length  about  equal  to 
depth;  maxillary  extending  as  far  as  pupil;  jaw  teeth  sharp,  in  narrow  bands;  snout  .33  length 
of  head,  eye  small,  .5  length  of  snout;  scales  minute;  lateral  line  curved  anteriorly,  straight 
posteriorly;  dorsal  rays  14  +  21  +  19;  height  of  first  dorsal  about  .5  length  of  head;  anal  rays 
20+18;  caudalsquareorslightly  concave;  pectorals  broad,  .5  length  of  head;  ventrals  small, 
much  shorter  than  pectorals.  Color:  variable;  body  yellowish,  reddish,  brownish,  or  greenish 
above,  whitish  below;  back  and  sides  with  numerous  round  brown  spots;  lateral  line  always 
pale ;  fins  plain.     {faUaria*,  an  old  name  for  the  cod.) 


Fig.  175.    Cod.    Qadua  caUarw. 

This  well  known  species,  which  supports  very  important  fisheries  in  the 
North  Atlantic  Ocean,  on  the  coasts  and  "banks"  of  America  and  Europe,  in  the 
United  States  is  more  valuable  than  any  other  single  marine  species,  the  annual 
catch  being  worth  several  millions  of  dollars.  There  ia  a  special  cod  fishery  in 
all  the  states  from  New  Jersey  northward,  but  the  great  bulk  of  the  fishing  is 
carried  on  from  Maine  and  Massachusetts  ports. 
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The  cod  goes  in  schools  when  feeding,  spawning,  or  migrating.  Although 
sometimes  found  in  shoal  water  or  even  at  the  surface,  it  is  essentially  a  deep- 
water  fish,  preferring  depths  of  20  to  70  fathoms  and  even  occurring  at  a  depth 
of  300  fathoms. 

The  largest  cod  recorded  from  New  England  waters  weighed  211  pounds  and 
was  more  than  6  feet  long.  The  average  weight  of  the  large  run  of  fish  caught 
on  the  New  England  shore  is  about  35  pounds,  while  on  the  far  distant  Grand 
Banks  the  average  is  only  20  pounds;  the  small  x^m  of  fish  on  all  the  grounds  is 
about  12  pounds. 

The  cod  eats  almost  any  kind  of  animal  food  of  proper  size,  and  takes  it 
anywhere  between  surface  and  bottom.  Favorite  articles  are  moUusks,  crabs, 
lobsters,  and  various  kinds  of  fish,  especially  herring,  menhaden,  alewives, 
mackerel,  capelin,  and  lant. 

The  spawning  season  on  our  coast  extends  from  October  to  June.  The  eggs 
float  at  the  surface,  are  about  .055  inch  in  diameter,  and  several  millions  may 
be  laid  by  a  full  sized  fish.  Several  hundred  millions  of  cod  are  hatched  each 
year  by  the  United  States  Bureau  of  Fisheries  at  its  stations  in  Massachusetts  and 
Maine.  The  eggs  hatch  in  20  to  23  days  in  water  of  a  temperature  of  3S°  F.,  and 
in  11  days  at  a  temperature  of  47°  F.  The  young  reach  a  length  of  3  inches  in  6 
months,  9  to  12  inches  in  18  months,  22  inches  in  42  months. 

The  cod  is  now  known  to  occur  regularly  on  the  North  Carolina  coast  north 
of  Cape  Hatteras.  From  inquiries  made  by  the  writer,  it  appears  that  for  a 
number  of  years  fishermen  from  New  York  and  New  Jersey,  setting  large-meshed 
nets  in  the  ocean  off  Roanoke  Island,  have  caught  numbers  of  cod  in  fall,  winter, 
and  spring,  some  of  the  fish  weighing  30  pounds.  One  fall  30  cod  were  taken 
at  one  lift  of  a  blue-fish  net  off  Nags  Head.  In  April,  1904,  when  the  writer 
was  at  Roanoke  Island,  numbers  of  cod  were  being  caught,  mostly  in  sturgeon 
nets,  1  fish  being  brought  into  Manteo  on  April  6.  It  is  reported  that  cod  are  • 
sometimes  found  on  the  Hatteras  beaches  after  storms.  According  to  Dr. 
Coker,  there  is  a  circumstantial  account  of  the  occasional  capture  of  a  cod  in  the 
lower  part  of  Neuse  River.  Professor  Goode  (1884)  states  that  "stragglers  have 
been  observed  about  Ocracoke  Inlet''. 

It  is  possible  that  a  winter  cod  fishery  of  some  importance  might  be  estab- 
lished on  the  northern  part  of  the  coast  of  the  state,  either  with  lines  or  gill  nets. 
The  fish  will  be  found  in  greatest  abundance  on  the  offshore  shoals. 

G«nii8  UROPHYCIS  GilL     Hakes;  Codlings. 

Form  elongate,  slightly  compressed;  head  conical;  mouth  large,  with  broad 
bands  of  sharp  teeth  on  jaws  and  vomer;  maxillary  extending  beyond  pupil;  a 
small  barbel  on  chin;  gill-membranes  partly  connected,  and  partly  joined  to 
isthmus;  scales  small;  dorsal  fins  2,  the  anterior  sometimes  with  a  few  rays  fila- 
mentous, the  posterior  long  and  low;  anal  fin  single,  similar  to  second  dorsal; 
caudal  fin  small,  the  peduncle  slender;  ventral  fins  well  separated,  filamentous, 
bifid,  composed  of  2  slender  rays.     Seven  species  on  east  coast  of  America,  some 
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of  them  ranging  further  south  (Gulf  of  Mexico)  than  any  other  American  gadids; 
several  attuning  large  size  and  caught  in  immense  numberB  by  New  England 
fishermen.  Two  species  known  from  the  shores  of  North  Carolina.  It  is 
possible  that  the  white  hake  or  squirrel  hake  (Uropkycia  tenuis)  and  the  commoa 
hake  (Urophycis  chuas)  may  also  occur  on  the  northern  part  of  the  coast  of  the 
state;  the  former  is  said  (Jordan  &  Evermann,  1898)  to  range  as  far  as  Cape 
Hatteras  and  the  latter  is  found  as  far  south  as  Virginia,  but  no  examples  of 
either  have  as  yet  been  obtained  in  this  state. 

{.  Dorsal  rays  about  8+43;  anal  rays  about  45;  pectorals  extending  to  anal  ori^;  scaiea  is 

Uteral  series  about  90    regius. 

ii.  Dorsal  rsye  about  10+62;  aiul  rays  about  53;  pectorals  not  extending  to  vent;  scales  in 
lateral  series  about  155 earlli. 

{Urophycia,  tail  Phycia,  the  last  being  an  ancient  Greek  name  for  some  fish  living 
among  the  rockweed,  Fucus.) 

830.  UKOPHYOIS  aEQIUS  (Walbaum). 
Oodllng;  Hake. 

BfMtntMmriwWklbBum,  AttediOeDBnFbduiD.  iii.  ise,  ITSZ;  »(K<r  SchOpf. 

t/np^curviu.YuTow.  1877,206:  Btaulort     JonUn  &Evcniuuin,  1S9S,  2553.  pi.  sccliiv,  fig:.  8SS;  "loutb 

/■AlK{(r(VilM,JorduidiGilbert.lB7S.371;BCButort.     Jardui.lSSe.Ze;  BuBufort.     Jeskiiu.  1887,92;  BeBufort. 


Fig.  176.    CoDUNQ.     Urof^ycit  regiiu. 

DuoNOSiB. — Form  elongate,  slightly  compressed,  depth  .2  length;  head  a  tittle  leas  than 
.25  length;  mouth  large,  posterior  end  of  maxillary  extending  well  beyond  eye,  lower  jaw  the 
Sorter,  sharp  teeth  on  jaws  and  vomer;  eye  small,  contained  4.5  times  in  length  of  head,  less 
snout  and  equal  to  interorbital  width;  about  15  gill-rakers  on  first  arch;  scales  in  lateral  series 
about  90;  dorsal  fin  low,  beginning  over  base  of  pectorals,  anterior  part  with  8  rays,  posterior 
part  with  43  rays;  anaJ  fin  arising  nearer  snout  than  base  of  caudal,  the  rays  40;  caudal  fin 
slightly  convex  behind;  pectorals  extending  to  origin  of  anal;  ventrals  inserted  half-way 
between  pectbrals  and  anterior  margin  of  eye,  reaching  as  far  as  vent.  Color  (living  specimens 
6  inches  long,  Beaufort,  April  11,  1904):  Body  gray,  mottled  with  brown,  belly  glistening  white; 
lateral  line  with  14  to  16  elongate  spots  connected  by  a  thin  black  line;  top  of  head  with  apale 
diamond-shaped  area;  a  dark  band  across  nape  and  another  behind  each  eye;  first  dorsal  jet 
black,  entirely  surrounded  by  a  narrow  piu%  white  margin  except  for  a  short  q>ace  at  base  of 
black  spot  anteriorly,  a  pale  yellow  edge  on  anterior  border  of  fin;  second  dorsal  gray,  with 
round  dark  spots;  analdusky;caudaldu8ky  gray,  with  dark  edge;  pectorals  dusky  with  white 
margin;  ventrals  glisteningwhit«;  afew  small  black  dotsonsideof  bead,  4  in  a  vertical  series 
behind  eye  and  3  or  4  others  irregulariy  placed,    {rtgiw,  royal.) 
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Found  along  our  Atlantic  coast,  in  shallow  to  moderately  deep  water,  reach- 
ing its  southern  limit  in  South  Carolina.  It  b  a  species  of  little  economic  value, 
as  its  maximum  length  is  only  a  foot,  while  related  species  are  much  larger. 

One  specimen  of  codling  was  taken  at  Beaufort  by  Dr.  Coues  in  1871.  None 
of  the  subsequent  collectors  at  Beaufort  up  to  1886  met  with  the  species,  and 
they  inserted  it  in  their  lists  on  second-hand  information.  In  1880  Col.  Marshall 
McDonald  collected  the  species  at  the  mouth  of  Cape  Fear  River  and  in  the  same 
year  Mr,  R.  Edward  Earll  obtained  specimens  in  Middle  Sound  near  Wilmington; 
these  examples  are  in  the  National  Museum  (nos.  25294-5,  30333).  In  Beaufort 
Harbor  the  species  is  common  at  times;  thus  in  April,  1904,  almost  every  seine 
haul  yielded  specimens  5  to  6  inches  long;  and  the  fish  is  also  found  at  other 

831.   UROPHYOIS   EARLLI   (Bean). 
"Dickie";  Tom-cod  (S.  O.):  Hake  (S.  O.);  Earll's  Halie. 

1.  PnKssdiagu  U.  8.  Nftlionftl  Mmwum.  iii,  1SS0.  efi;    Cturl«tan,  S.  C.      KbdiUU  1  Snuth. 
Katteru  Inlst.     Smith,  I893i,  pi.  Ixiir. 

inn.  ISgS.  2SM.  pi.  «ctiv,fi(.  900. 

DUONOBIB. — Depth  .2  length;  head  about  .25  length;  maxLllaiy  long,  .5  length  of  head, 
reaching  to  or  l>eyciiid  posterior  margin  of  eye;  teeth  strong;  lower  jaw  included;  eye  .17  length 
of  head;  gill-rakera  short  and  blunt,  about  10  on  first  arch;  scales  in  lat«ral  series  about  155; 
dorsal  fins  separated  by  a  rounded  notch,  the  rays  10+60;  anal  rays  53,  caudal  rounded; 
pectorals  .5  length  of  head,  not  reaching  as  far  as  vent;  ventrals  extending  but  slightly  beyond 
pectorals.  Color:  brown,  with  small  light  blotches  on  back  and  sides;  doraol  and  anal  fins 
edged  with  brown,  second  dorsal  with  light  spots.  (Named  for  Mr.  B.  Edward  Earll,  who,' 
when  assistant  in  the  U.  S.  Fish  Commission,  collected  the  type  specimen.) 


Fig.  177.    Eakll'b  Hake;  Dickie.     UropkyeU 


This  hake,  known  only  from  the  coast  of  North  and  South  Carolina,  is  not 
uncommon  in  the  Beaufort  and  Cape  Lookout  regions.  It  has  been  caught 
(in  May,  1903)  in  a  trap  set  at  the  laboratory  wharf,  and  is  also  sometimes  taken 
by  local  fishermen.  On  the  adjacent  outer  shores  the  fish  is  common  enough  to 
have  received  a  local  name,  "dickie",  although  it  has  no  economic  value  as  yet. 
On  December  13,  1890,  a  party  from  the  fisheries  steamer  Fish-Hawk  landed  at 
Hatteras  Inlet  and  found  in  eel  grass  on  the  beach  a  living  specimen  18  inches 
long,  which  is  about  the  maximum  length  attained  by  the  species.  An  example 
17  inches  long  was  collected  at  Cape  Lookout  in  the  winter  of  1903-4  by  Mr.  S. 
G.  Worth. 
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Suborder  HETEROSOMATA.    The  Flat-fishes. 

These  fishes  are  remarkable  for  their  bodily  asymmetry,  one  side  being 
much  more  highly  developed  than  the  other.  They  live  almost  exclusively  on 
the  bottom,  and  one  side,  which  is  applied  to  the  bottom,  usually  lacks  color,  is 
flatter  than  the  other,  and  has  no  eye.  In  their  early  stages,  these  fishes  are 
bilaterally  symmetrical  and  swim  as  other  fishes  do;  but  as  they  grow  they  swim 
more  and  more  obliquely,  and  the  eye  on  one  side  begins  to  move  to  the  other 
side  of  the  head,  and  before  they  have  attained  the  length  of  an  inch  or  two,  they 
have  permanently  assumed  a  one-sided  position,  with  both  eyes  on  one  side  of 
the  head.  Two  families,  the  flounders  and  the  soles,  may  be  recognized,  distin- 
guished by  the  following  characters: 

t.  Mouth  comparatively  large,  with  teeth;  eyes  large,  well  separated;  margin  of  preopercle 

more  or  less  distinct,  not  concealed  by  skin PLEURONEcriDiB  (nounders). 

it.  Mouth  very  small,  twisted,  without  teeth  or  with  only  rudimentary  teeth;  eyes  very  small, 
close  together;  margin  of  preopercle  concealed  by  skin SoLEiDiS  (soles). 

Family  PLEURONECTIDiE.    The  Flounders. 

A  numerous  family  of  important  fishes,  mostly  marine,  found  chiefly  on 
sandy  bottom,  and  feeding  on  fish,^crustacea,  and  other  animals.  Some  species 
inhabit  very  deep  water,  some  very  shoal  water,  and  others  intermediate  depths. 
All  are  edible  and  some  of  them  rank  among  the  most  valuable  of  marine  fishes  in 
America,  Europe,  and  Asia,  chief  among  them  being  the  halibut  (Hippoglossus 
hippoglossus)  of  the  North  Atlantic  and  North  Pacific  oceans.  The  body  is  much 
compressed,  deep,  and  elliptical  in  shape;  the  head  is  twisted  so  as  to  accommo- 
date both  eyes  on  one  side;  the  premaxillary  bones  are  protractile;  the  gill-arches 
are  4  in  number,  and  pseudobranchiae  are  present;  there  is  no  swim-bladder;  the 
viscera  are  in  the  anterior  part  of  the  body,  and  the  vent  is  close  to  the  head;  the 
scales  are  of  various  form,  and  usually  small;  the  lateral  line,  rarely  absent, 
extends  on  the  caudal  fin;  the  dorsal  fin,  composed  only  of  soft  ray^,  begins  on 
the  head  and  extends  nearly  to  the  caudal  fin;  the  anal  fin  is  similar  but  shorter; 
the  caudal  fin  is  sometimes  continuous  with  dorsal  and  anal;  the  pectorals,  rarely 
absent,  are  placed  rather  high  on  the  side,  and  beneath  them  are  the  ventrals, 
one  of  which  is  sometimes  lacking.  The  species  are  oviparous,  the  eggs  being 
small  and  numerous.  Of  the  40  or  more  genera  represented  in  American  waters, 
7  are  known  from  the  North  Carolina  coast  or  on  the  adjacent  ocean  bottom. 

The  flounders  are  of  considerable  economic  importance  in  the  state,  and 
their  value  appears  to  be  increasing.  In  1889  only  48,200  pounds,  worth  $872, 
were  sold  by  the  fishermen;  in  1897  the  catch  had  risen  to  173,975  pounds, 
valued  at  $3,199;  while  in  1902  (the  last  year  for  which  statistics  are  available) 
there  were  taken  for  market  261,760  pounds,  which  brought  the  fishermen 
$5,256.  Nearly  the  entire  product  comes  from  Beaufort,  Carteret,  Dare,  Hyde, 
and  Pamlico  counties,  and  it  is  composed  largely  of  several  species  of  Paralich^ 
thys. 
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Key  to  the  North  Carolina  genera  of  flounders. 

i.  Ventral  fins  similar  in  position  and  shape. 

a.  Mouth  large,  the  two  sides  of  the  jaws  about  eaually  developed,  the  teeth  the  same  on 
both  sides;  fishes  sinistral  (i.  e.,  with  eyes  ancl  color  on  left  side). 
b.  Scales  ciliated;  a  distinct  caudal  peduncle;  mouth  large,  some  of  anterior  teeth 
canine;  gill-rakers  long  and  slender;  anterior  rays  of  dorsal  fin  not  produced. 

Paralichthys. 
bb.  Scales  ctenoid ;  caudal  peduncle  very  short ;  mouth  moderate,  teeth  small,  none  canine ; 
gill-rakers  short  and  broad;  anterior  rays  of  dorsal  fin  produced. .  Anctlopsetta. 
aa.  Mouth  rather  small,  the  two  sides  of  jaws  not  similar  (the  bones  in  the  blind  side  being 
strongly  curved,  those  on  the  eyed  side  nearly  straight),  the  teeth  mostly  on  the  under 
side;  fishes  dextral  (i.  e.,  with  eyes  and  color  on  right  side.)- . Pseudopleuronectes. 
it.  Ventral  fins  dissimilar  in  position  and  shape,  the  fin  on  the  eyed  side  being  longer  and 
extending  along  the  edge  of  the  abdomen;  fishes  sinistral. 
c.  Teeth  in  upper  jaw  in  2  series,  in  lower  jaw  in  1  series,  anterior  teeth  in  upper  jaw- 
enlarged;  interorbital  space  broad  (in  male) Syacixjm. 

ec.  Teeth  in  both  jaws  uniserial;  interorbital  space  very  narrow. 

d.  Lateral  line  with  a  well  marked  arch  in  front;  anterior  dorsal  rays  produced;  teeth 
on  vomer;  anterior  dorsal  rajrs  produced;  interorbital  space  broad. .  .Lophopsetta. 
dd.  Lateral  line  without  arch  in  front;  anterior  dorsal  rays  not  produced;  no  teeth  on 
vomer;  interorbital  space  very  narrow. 

e.  Mouth  moderate,  the  maxillary  more  than  .33  length  of  head. . Citharichthts. 
ee.  Mouth  small,  the  maxillary  less  than  .33  length  of  head Etropus. 

Genus  PARALICHTHYS  Girard.    Summer  Flounders;  Plaice. 

Fishes  of  moderate  or  rather  large  size,  found  on  both  coasts  of  America  and 
also  in  Asia.  Mouth  large,  oblique,  with  a  single  row  of  sharp,  slender  teeth  in 
each  jaw;  gill-rakers  slender;  lateral  line  strongly  arched  anteriorly;  scales 
ctenoid  or  ciliated;  origin  of  dorsal  fin  in  advance  of  eye;  middle  rays  of  caudal 
fin  longest,  the  margin  double  concave.  Of  the  10  American  species,  the  3  fol- 
lowing are  known  from  North  Carolina,  and  probably  1  other  {Paralichthys 
squamilentus)  will  eventually  be  found  there: 

i.  Gill-rakers  long  and  slender,  20  to  25  in  number,  the  longest  .66  length  of  eye;  dorsal  rays 

about  90;  anal  rays  about  70;  body  with  large,  ocellated  dark  spots dentatus, 

tt.  Gill-rakers  shorter,  12  or  13  in  number;  body  without  ocellated  spots. 

a.  Dorsal  rays  about  90;  anal  rays  about  70;  color  dark  olive,  mostly  uniform. 

lethostigmus. 
aa.  Dorsal  rays  about  75;  anal  rays  about  60;  color  dark  olive,  with  numerous  pale  spota. 

albiguUus. 

(Paralichthys,  parallel  fish.) 

882.  PARALICHTHYS  DENTATUS  (Linnaeus). 
"Flounder";  "Mud  Flounder";  "Sand  Flounder*';  Summer  Flounder;  Plaice. 

Pleuroneciea  denUUiia  Lintisus,  Systema  Natune,  ed.  xii,  1.  45S,  1760. 
Chanopsetta  oceliaria.  Yarrow.  1877,  206;  Beaufort. 
Pseudorhombua  ocellaria,  Jordan  &  Gilbert,  1879,  370;   Beaufort. 
Pseudorhombus  dentcUus,  Jordan  &  Gilbert,  1879,  370;  Beaufort. 

Paralichthys  derUaius,  Jordan,  1886,  29;    Beaufort.     Jordan  dc  Evermann,  1898,  2629.  pi.  ccclxxUi,  fig.  922. 
Linton,  1905.  410;  Beaufort. 

Diagnosis. — ^Body  ovate,  its  depth  .37  length;  length  of  head  contained  3.5  to  4  times  in 
length;  mouth  large,  oblique,  the  maxillary  extending  beyond  eye,  lower  jaw  projecting; 
anterior  teeth  in  both  jaws  large,  strong,  and  wide  set,  lateral  teeth  small  and  close  set;  eyes 
small,  .15  length  of  head;  interorbital  space  about  width  of  eye  in  adult;  scales  small,  cycloid; 
lateral  line  with  about  100  tubes,  the  arch  about  .25  length  of  straight  part;  gill-rakeni  long  and 
slender,  20  to  25  in  number;  Qjib  scaly;  dorsal  fin  low,  the  rays  85  to  93;  anal  rays  66  to  73. 
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Color:  above  light  olive,  with  many  small  white  spota  on  body  and  vertical  fina;  lides  with  12 
to  IS  large  dark  spots  with  white  edges,     (deniattu,  toothed.) 

The  aummer  flounder  is  the  most  valuable  of  the  flat-fishes  found  along  the 
eastern  seaboard  of  the  United  States.  Its  range  extends  from  Massachusetts  to 
Florida,  but  it  is  most  abundant  northward,  and  b  gradually  replaced  by  Para- 
licktkys  leihoaligmus  southward.  The  species  is  often  found  in  shallow  water, 
but  is  also  caught  in  water  as  deep  as  20  fathoms.  It  has  the  habit  of  ascending 
streams,  and  is  often  taken  far  from  salt  water.  At  Beaufort  the  fish  is  called 
"sand  flounder"  or  "mud  flounder"  according  to  its  color,  although  the  fisher- 
men do  not  believe  there  is  any  real  diff'erence.  Summer  flounder  and  plaice  are 
names  employed  to  the  northward;  in  the  eighteenth  century  "plaice"  was  used 
in  North  and  South  Carolina,  and  is  probably  the  best  designation  for  the  species. 


Fig.  178.    SuHUBR  Flounder;  Plaice.     ParcdvAtkyi  dentatua. 

Excepting  the  halibut,  this  is  the  largest  of  all  our  east  coast  flat-fishes. 
The  maximum  weight  reaches,  and  may  possibly  exceed,  30  pounds,  but  the 
average  is  only  3  pounds,  although  fish  weighing  7  to  10  pounds  are  not  rare. 
The  food  comprises  small  fish,  squid,  crabs,  shrimp,  mollusks,  sand-dollars,  and 
other  animals.  While  the  fish  usually  takes  its  food  on  or  near  the  bottom,  it 
not  infrequently  pursues  schools  of  small  fish  at  the  surface. 

At  Beaufort  this  fish  is  found  throughout  the  summer,  but  not  abundantly, 
and  is  also  occasionally  taken  in  winter;  it  is  most  numerous  and  is  taken  in 
largest  numbers  in  fall,  when  it  is  sometimes  observed  in  schools.  Some  of  the 
local  fishermen  say  the  flounders  then  "school  up  to  go  away".  Dr.  Coker  con- 
tributes the  following  account  of  the  flounder  fishery  at  Beaufort: 

"Flounder-lighting"  or  "Soundering"  \e  much  practiced  on  calm  dark  nights  in  summer 
and  early  fall.  In  the  place  of  a  maat  in  tlie  skiff  used  for  this  purpose,  there  is  a  post,  bearing 
aa  iron  arm  which  may  be  rotated.  The  end  of  the  arm  bears  a  wii*  Grebasket,  in  which  a 
bright  blaze  ia  kindled,  from  "lightwood"  orpine-kots,  etc.  The  "flounderer"  staada  in  the 
bow,  and,  as  he  or  a  companion  poles  the  boat  along  the  shores  or  around  the  marshes  or  shoals, 
takes  the  flounders  with  a  gig  or  ipear.     A  flounderer  of  long  experience  tells  me  that  these 
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fish  are  usually  found  lying  on  the  surface  of  the  sand  or  mud,  on  the  side  of  a  *'bed''  which 
they  make  as  a  shallow  basin  on  the  bottom.  Sometimes  they  are  buried,  but  their  position 
can  be  detected  from  the  smooth  area  on  the  bottom  with  the  outline  of  the  flounder;  the 
exposed  eyes  and  head  will  then  be  seen.  When  the  tide  is  falling,  they  are  keeping  off  shore 
in  deeper  water,  and  are  therefore  less  easy  to  find;  but  on  the  "young  flood"  they  follow  the 
water  up  on  the  shore,  and  are  then  most  easy  to  see.  On  moonlight  nights  (still  according  to 
his  account),  flounders  are  very  difficult  to  get,  as  they  run  away  from  the  boat.  By  the  same 
method,  less  the  light,  flounders  are  sometimes  taken  by  day.  Rounders  taken  in  summer  are 
chiefly  retailed  on  the  streets  or  in  the  markets.  Most  of  the  floimders  shipped  are  taken  in 
seines  in  fall. 

888.  PARALIOHTHYS  LETHOSTIGMUS  Jordan  &  Gilbert. 

"Flounder";  Southern  Flounder. 

Paralichthys  lethoaUgmuB  Jordan  A  Gilbert,  ProceedinsB  U.  S.  National  Museum.  1884.  237;    Jaokaonville.  Fla. 

Jordan.  1886.  29;  Beaufort.     Smith,  1803a,  100.  200;  Edenton  Bay,  Roanoke  River.     Jordan  4e  Bver- 

mann.  1808.  2630. 
Pgeudorfumbua  dentahu,  Jordan  A  Gilbert.  1870.  370;  Beaufort  (in  part). 
Pseudorhombua  ocdiaria,  Jordan  A  Gilbert.  1870.  370;  Beaufort  (in  part). 

DiAQNOSis. — Similar  to  Paralichthys  derUattu,  but  with  fewer  gill-rakers  (12  on  first  arch), 
with  bend  in  lateral  line  .33  length  of  straight  part,  and  of  different  color.  Upper  side  dark 
olive,  often  without  markings  but  usually  with  a  few  darker  mottlings  or  spots.  Qdhosligmus, 
with  forgotten  spots.) 

This  species  is  quite  similar  to  PardLichihys  derdaiiLS,  and  has  been  confused 
with  it  in  the  earlier  lists  of  North  Carolina  fishes.  It  ranges  as  far  north  as 
New  York,  but  is  most  common  from  Chesapeake  Bay  to  the  Gulf  coast.  It  is 
similar  in  size  and  habits  to  the  summer  flounder.  Besides  being  common  in  the 
coastal  salt  waters  of  North  Carolina,  it  regularly  resorts  to  fresh  waters,  and  is 
the  only  local  flounder  with  that  habit.  The  National  Museum  contains  a  speci- 
men collected  at  Avoca,  on  Albemarle  Sound,  in  1878,  by  J.  W.  Milner.  The 
present  writer,  in  April,  1891,  found  the  species  not  uncommon  in  the  western 
end  of  Albemarle  Sound,  where  it  was  often  caught  in  pound  nets  and  seines  with 
shad  and  alewives;  it  was  also  found  to  ascend  the  muddy  Roanoke  River  some 
distance  above  Plymouth,  where  1  example  2  feet  long  and  another  8  inches  long 
were  collected. 

884.   PARALIOHTHYS  ALBIGUTTUS  Jordan  &  Gilbert. 

"Flounder". 

PartdichOivn  olbiaiitftM  Jordan  db  Giibsrt.  Proceediags  U.  S.  National  Maieuti.  1S78,  370;  Pensscola.     Jordfta, 

1886.  29;  Beaufort.     Jordan  k  Evermain.  1893.  2531.     Linton.  1905.  411;  Beaufort. 
P9eudorhombu9  ocdUirU,  Jordan  &  Gilbert.  1879,  370;  Beaufort  (in  part). 
P9eudorhombua  derUaiu»,  Jordan  &  Gilbert.  1879,  370;  Beaufort  (in  part). 

Diagnosis. — Body  elliptical,  its  depth  contained  2.33  times  in  length;  head  contained 
3.75  times  in  total  length;  mouth  large,  maxillary  extending  beyond  eye;  about  7  large  teeth 
on  side  of  lower  jaw  and  4  or  5  in  front  of  upper  jaw,  side  teeth  minute;  eyes  small,  .14  or 
.17  length  of  head;  giU-rakers  broad,  toothed  behind,  13  in  number,  the  longest  .4  as  long  as 
eye;  arch  of  lateral  line  .33  length  of  straight  part;  scales  cycloid,  covered  with  skin  bearing 
•small  flaps  on  many  scales;  fins  low;  dorsal  rays  72  to  80;  anal  rays  about  60;  pectorals  rather 
less  than  .6  length  of  head;  ventrals  .33  length  of  head;  caudal  margin  double-concave.    Color; 
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above  dark  olive  mottled  with  numerous  pale  spots;  3  dark  spots  edged  with  white  sometimes 
present  on  posterior  part  of  lateral  line,  and  2  others  on  either  side  of  anterior  end  of  straight 
part  of  lateral  line.     (aUnguttuaf  white-spotted.) 

This  fish,  which  at  Beaufort  shares  with  other  species  of  Paralichthys  the 
name  of  ''flounder'',  is  common  on  the  South  Atlantic  and  Gulf  coasts.  It 
reaches  a  length  of  1.5  feet  or  more,  and  is  used  for  food,  but  no  definite  informa- 
tion about  its  economic  value  is  at  hand,  as  it  is  not  distinguished  from  the 
related  species.  The  fish  is  common  at  Beaufort,  and  numbers  have  been 
taken  in  summer  in  the  laboratory  seines  at  Bird  Shoal  and  Cape  Lookout. 
Specimens  examined  by  Professor  Linton  in  July  and  August  had  been  feeding 
on  fish,  shrimp  and  other  small  crustaceans,  mollusks,  and  worms.  On  April  23, 
1904,  the  writer  collected  numerous  2-inch  specimens  on  the  beach  at  Fort  Macon. 

Genus  ANCYLOPSETTA  Gill.    Four-spotted  Flounders. 

This  genus  is  characterized  by  having  a  very  broad,  sinistral  body,  both 
sides  of  which  are  covered  with  strongly  ctenoid  scales;  very  oblique  mouth  with 
uniserial  jaw  teeth;  a  very  short  caudal  pieduncle;  short,  broad  gill-rfCkers,  with 
rough  teeth;  an  elongated  left  ventral  fin;  and  dorsal  fin  with  anterior  rays  pro- 
duced and  directed  forward.     One  species.     (Ancylopsetta,  hooked  turbot.) 

835.  ANCYLOPSETTA  QUADROOELLATA  QiU. 
Four-spotted  Flounder;  Fluke. 

Aneylopsetta  quadroeeUata  GUI.  Proceedings  Academy  of  Natural  Sciences  of  Philadelphia,  1864, 224;  Pensacola. 

Jordan.    1886.    29;    Beaufort.     Jenkins.  1887.  93;    Beaufort.     Jordan  &  Evermann.  1898.  2634.  pi. 

ccclxxv,  fig.  925. 
PaeudorhombuM  quadrocellatu$,  Jordan  Sc  Gilbert,  1879. 370;  Beaufort. 
Chrnnopgetta  cblonQa,  Yarrow.  1877,  206;   Beaufort. 

Diagnosis. — Body  much  compressed,  very  broad,  ovoid,  the  depth  .6  length;  head  .25 
length;  mouth  small,  maxillary  extending  to  middle  of  orbit;  teeth  small,  about  14  on  each 
side  of  lower  jaw;  eye  equal  to  snout  and  .2  head;  gill-rakers  very  short,  thick,  8  or  9  in  number; 
curve  of  lateral  line  strongly  marked,  about  half  length  of  straight  part;  scales  in  lateral  series 
70;  dorsal  rays  69  to  76,  the  fin  arising  in  front  of  pupil,  anterior  rays  long;  anal  rays  54  to  58; 
caudal  short  and  rounded;  ventral  fin  of  left  side  as  long  as  pectoral,  .5  length  of  head.  Color: 
brownish  above,  with  4  very  large  ocellated  spots,  consisting  of  a  dark  central  mass,  a  narrow 
white  margin,  and  a  dark  area  externally;  the  dark  spots  often  have  small  white  centers;  vertical 
fins  reddish-brown,  with  a  few  small,  round  dark  and  white  spots.    (quadroceUataf  four-spotted.) 

The  four-spotted  flounder  occurs  from  North  Carolina  southward.  In 
North  Carolina  waters  it  is  apparently  not  common.  Jordan  &  Gilbert  collected 
2  specimens  in  Beaufort*  Harbor,  and  Jenkins  reported  it  as  uncommon  there. 
The  laboratory  contains  a  large  specimen  collected  by  Mr.  S.  G.  Worth  at  Cape 
Lookout,  March  12, 1904;  it  is  11.25  inches  long  over  all  or  9.25  inches  to  base  of 
tail,  and  is  the  one  on  which  the  foregoing  diagnosis  is  based.  In  smaller  exam- 
ples (4  to  5  inches  long),  of  which  numbers  have  been  collected  in  June  and  July 
in  Beaufort  Harbor  and  Bogue  Sound,  there  are  on  the  side  many  small  ocelli, 
smaller  than  the  eye,  and  numerous  small  black  spots  on  head;  the  fins  are 
mottled  with  black,  and  the  first  dorsal  lobe  may  be  quite  black.      The  small 
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markings  on  the  body  disappear  with  age.     There  is  in  the  National  Museum  one 
specimen  collected  by  Mr.  R.  E.  Earll  in  Middle  Sound  near  Wilmington  in  1880. 

Genus  PSEUDOPLEURONECTES  Sleeker.    Winter  Flounders. 

This  genus,  which  contains  1  American  species,  is  distinguished  by  firm, 
regularly  placed,  ctenoid  scales  on  the  eyed  side;  a  single  row  of  incisor  teeth  on 
under  (right)  side  of  each  jaw;  lateral  line  without  arch;  and  scaly  fin-rays. 
{PseudopleuronecteSj  false  Pleuronectes,) 

886.  PSEUDOPLEURONECTES  AMERIOANTJS  (Walbaum). 
Winter  Flounder;  Oommon  Flat-fish. 

Pleuronectes  americanua  Walbaum.  Artedi  Genera  Piscium.  113, 1792;   New  York. 

Pseudtypleuronectea  americanue.  Yarrow,  1877.  205:    Beaufort.     Jordan  db  Gilbert.  1879,  388;    Beaufort  (after 

Yarrow).    Smith  db  Kendall,  1897,  173:   Neuse  River.     Jordan    &  Evermann,  1898,  2647.  pi.  cccbcxix, 

Be  933. 

DiAQNOSis.^-Form  elliptical,  the  depth  contained  2.25  times  in  length;  head  .25  length; 
upper  (right)  side  thickly  covered  with  ctenoid  scales,  underside  nearly  naked;  jaws  unsymmet- 
rical,  only  the  left  side  of  each  toothed;  teeth  close  together  and  forming  a  continuous  cutting 
edge;  interorbital  space  .5  width  of  eye,  convex,  scaly;  scales  in  lateral  series  about  83;  dorsal 
rays  65,  the  longest  shorter  than  pectoral  fins;  anal  rays  48.  Color:  above  dull  brown,  some- 
times obscurely  spotted  or  mottled,  sometimes  nearly  uniform;  white  below. 

The  common  flat-fish  or  winter  flounder  ranges  from  Labrador  to  Virginia, 
and  occurs  as  a  straggler  in  North  Carolina  and  Georgia.  It  is  very  abundant 
in  southern  New  England,  and  is  an  important  food  fish  from  Chesapeake  Bay 
northward,  being  caught  with  lines  and  nets.  The  maximum  weight  is  under  5 
pounds,  and  the  average  under  2  pounds.  Yarrow  reported  the  fish  as  rare  at 
Beaufort;  later  collectors  do  not  appear  to  have  met  with  it.  Some  years  ago 
the  United  States  Bureau  of  Fisheries  received  from  New  Bern  a  specimen  a  foot 
in  length  that  had  been  taken  in  Neuse  River  near  that  place. 

Genus  SYACIUM  Ranzani. 

In  this  genus  the  body  is  elliptical  and  sinistral,  the  mouth  is  moderate  with 
curved  gape,  the  interorbital  space  is  very  broad  in  the  male  and  narrower  in  the 
female,  the  vomer  has  no  teeth,  the  gill-rakers  are  short  and  thick,  the  lateral 
line  is  straight,  the  scales  are  ciliate,  both  pectoral  fins  are  present,  the  dorsal 
fin  is  low  and  has  no  elevated  anterior  rays,  and  the  caudal  is  short.  Four 
American  species,  the  range  of  2  of  which  extends  to  the  South  Atlantic  coast. 
(Syadum,  a  little  pulse;  a  name  of  no  obvious  application.) 

837.  SYAOIUM   PAPILLOSUM    (LinnsBUs). 

Pleuronedea  papiUosua  Linnseus,  Systema  Naturse,  ed.  x,  271,  175S*  Brazil. 
Sj/adum  papiUosum,  Jordan  Sc  Evermann,  189S,  2371,  pi.  ccclxxxiii,  fig.  941. 

Diagnosis. — Depth  contained  2.33  times  in  length;  head  contained  3.66  times  in  length; 
mouth  rather  large,  the  maxillary  extending  to  middle  of  eye;  eye  large,  .25  length  of  head, 
lower  eye  in  advance  of  upper;  gill-rakers  about  10,  8  below  angle,  the  longest  equal  to  pupil; 
scales  50  to  60;  dorsal  rays  80,  fin  beginning  in  advance  of  lower  eye,  the  first  rays  arising  on 
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blind  side;  amJ  rays  60  (□  70,  the  fin  arising  slightly  in  advance  of  pectomk;  caudal  bitrun- 
cate;  pectorfd  of  eyed  aide  with  upper  raya  greatly  elongated  (in  male);  ventral  of  blind 
side  slightly  in  advance  of  other,  which  ia  inserted  on  ridge  of  abdomen.  Color:  necirly  uniform 
brown,  with  more  or  less  obscure  darker  mottlinga;  blind  side  duaky;  fins  mottled,  the  pec- 
toral of  left  side  barred.    (paptUosum,  fuU  of  papillfe.) 


Fig.  ITS.    Syacium  pajniiotvr 


This  species  has  been  recorded  from  various  places  on  the  coast  from  Charles- 
ton to  Rio  Janeiro,  but  has  not  heretofore  been  reported  from  North  Carolina. 
In  the  summer  of  1902,  the  Fish-Hawk  collected  1  specimen  3.5  inches  long  at 
Beaufort.     The  maximum  length  is  a  foot,  but  the  average  is  much  less. 

Genus  LOPHOPSETTA  Gilt.  Window-pane  Flounders;  Sand  Flounders. 
Body  broad,  sinistral,  much  compressed,  translucent,  covered  with  small 
cycloid  scales;  mouth  large;  maxillary  extending  to  pupil;  gill-rakers  long  and 
numerous;  lateral  line  with  a  marked  arch  anteriorly;  dorsal  fin  beginning  in 
front  of  eye,  the  anterior  rays  produced  and  branched;  ventral  fin  of  left  aide 
inserted  on  ridge  of  abdomen  by  a  broad  base.  One  species,  (Lophopaetta, 
tufted  turbot.) 

838.  LOPHOPSETTA  MAOULATA  (MltohiU). 
"Flounder";  Sand  Flounder;  Spotted  Sand  Flounder;  Window-pane  Flounder. 

PUuroneaa  maculalua  MitchUl,  Report  FLihas  o(  Sew  York.  0.  ISH;  Sew  York. 

lophopKlla  Tnacatala.  YflnoH,  1877,  205;     Beaufort.     Jord«D  A  Gilbert.  187»,  371;     BeBufort.     Jonl»n  i 

Evcrmun.  189B.  2660.  pi.  cccluxii,  fig.  938.     Linton.  190S,  4U;  Buufort. 
Bulhuimandalut.  Jordan.  1SS6.  29:  Bwufoit.     Jenkios,  I8ST,  02:  Bnufort. 

Diagnosis. — Form  rhomboidal,  compressed,  the  greatest  depth  .66  length;  bead  .28 
length;  mouth  large,  a.  bony  tubercle  on  anterior  end  of  maxillary  ot  upper  side,  lower  jaw  with 
a  knob  at  chin,  teeth  in  each  jaw  in  a,  single  series  laterally  and  in  a  band  in  front;  eye  .25 
length  of  head;  gill-rakera  about  33;  body  and  head  scaly;  maxillary,  mandible,  and  snout. 
naked;  scalea  in  lateral  sericB  about  85;  dorsal  raj-s  65,  those  of  anterior  third  of  Sn  branched 
at  tips  and  produced,  those  at  beginning  of  posterior  third  longest;  anal  rays  52;  caudal  fin 
rather  slender,  rounded.  Color-  light  brown  above,  mottled  with  paler  and  with  numerous 
small  black  spots;  dorsal,  caudal,  and  anal  fins  with  dark  brownspots.     (.macuiata,  spotted.) 
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This  flounder  is  found  coastwise  from  Maine  to  South  Carolina.  The  names 
window-pane  and  daylight,  hy  which  it  is  sometimes  known,  have  reference  to 
the  thinness  of  its  body,  so  that  light  is  transmitted  through  it.  Although  its 
flesh  is  well  flavored,  the  fish  has  so  little  substance  that  it  has  no  economic  value. 
It  is  common  in  Beaufort  Harbor  on  sand  bars.  Yarrow  makes  it  the  object  of  a 
torch  fishery  with  spears,  but  his  remarks  apply  to  the  flounders  of  the  genus 


Pig.  180.    Sand  Fixiundbr.    LophojMeOa  maadata 

Paralichthys,  which  are  the  only  species  of  economic  importance  at  Beaufort. 
Numerous  specimens  examined  at  Beaufort  by  Prof.  Linton  contained  fish, 
crabs,  and  shrimp. 

Genus  CITBASICHTBYS  Bleeker.  WhiSs. 
Body  oblong,  sinistral,  covered  with  thin,  deciduous,  ctenoid  or  cycloid 
scales;  mouth  with  single  series  of  teeth  in  each  jaw;  lateral  tine  straight;  dorsal 
fin  beginning  on  or  near  snout,  without  produced  anterior  rays.  Rather  small 
flounders,  chiefly  found  on  sandy  shores  of  tropical  America;  the  3  following 
species  known  from  the  North  Carolina  coast,  1  of  them  from  offshore: 

i.  Eye  luge,  .25  head. 

a.  DepUi  of  body  about  .4  length;  mouth  very  smtdl,  maxillary  .28  head;  color  plain;  deep- 
water  speciee arcli/rcmt. 

aa.  Depth  of  body  about  .5  length;  mouth  larger,  maxillary  .4  head;  side  and  fins  dark- 

apotted;  shoal-water  species maerop». 

a.  Eye  small,  .16  head tpUopUnu. 

{Citkarichtkys,  a  flsh  that  lies  on  its  side.) 
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339.  OITHARIOHTHYS  ABOTIFRON8  Ooode. 
Whiff 

■eum  1880,341:   Gull  Streun  off  Nsw   En^Mid. 

DiAONOsis. — Body  rather  elongate,  depth  contained  2.36  to  2.5  times  in  length;  head 
.25  length  oF  body;  mouth  amall,  teeth  small;  eye  .23  length  of  head;  Bcalea  in  lateral  oeriea 
40,  in  transverse  aeries  IQ;  dorsal  rays  58;  anal  rays  67;  pectoral  fin  on  eyed  side  twice  length 
of  other.     Color:  dirty  light  brown.     Length,  6  inches.     {flrciiJTona,  contracted  forehead.) 

This  flounder  is  known  from  depths  of  19  to  373  fathoms  off  the  east  coast 
of  the  United  States.  Three  specimens  were  taken  off  Cape  Lookout,  by  the 
Fish-Hawk  (at  stations  7323  and  7331}  on  August  26  and  27,  1902,  at  depths 
of  141  and  154  fathoms. 

340.  OITHARIOHTHYS  MAOROPS  Dresel. 
Whiff. 

CUkarMlky  rnvrvpt  DrswI.  PrwesdlDO  U.  8.  NBtionnl 
Btaufort.  Jotdm.  1886,  29;  Btaufort.  Jmkin« 
24M.  pi.  (oelixiv.  Gg.  044. 

Diagnosis. — Body  oval,  depth  .5  length;  head  .25  length;  mouth  oblique,  curved,  maxil- 
lary extending  to  middle  of  eye;  t«eth  minute;  eye  .25  length  of  head;  gill-rakers  19,  .5  length 
of  eye;  scales  large,  about  40  in  lateral  series  and  30  in  transverse  series;  dorsal  fin  arising  on 
blind  side  near  tip  of  enout,  dorsal  rays  80;  anal  rays  56;  caudal  rounded.  Color:  light  brown, 
with  numerous  rounded  dark  brown  spots  on  body;  dorsal,  anal  and  caudal  fins  also  spotted. 
Length,  5  inches,     (mocnipt,  large-eyed.) 


Fig.  181.     Whift.     CWiaridithya  marro'pt. 

This  species  of  whiff  is  rather  common  on  the  South  Atlantic  and  Gulf 
coasts.  It  was  first  taken  in  North  Carohna  in  18S5  by  Dr.  Jenkins,  who  ob- 
tained a  few  specimens  in  Beaufort  Harbor.  It  is  a  small  species,  having  no  food 
value. 
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341.  OITHARIOHTHYS  SPILOPTERUS  Ottnthar. 


»,  421,  1862;    Nn  Oriemiu.  Su 

DiAONOBis. — Depth  of  bcxly  a  little  less  than  .5  length;  head  .28  length;  mouth  large, 
jaws  strongly  curved,  lower  jaw  slightly  included,  maxillary  .4  length  of  head  sod  extending 
to  posterior  border  of  lower  eye;  teeth  sinsll;  snout  short;  eye  smsll,  about  .15  length  of  head 
gill-rakers  short  and  slender,  one-third  diameter  of  eye,  the  number  on  2  arms  of  first  archt 
4  -h  12;  scales  cycloid,  the  number  in  lateral  series  45  to  48;  dorsal  rays  75  to  80,  the  fin  arising 
over  anterior  margin  of  eye,  the  longest  rays  .5  head;  anal  rays  about  60,  the  fin  arising  a 
a  little  posterior  to  base  of  pectorals;  pectorals  about  .5  length  of  head,  the  fin  on  blind  side 
only  slightly  shorter  than  other.  Color:  translucent  greenish-brown,  with  dark  spiots;  a  few 
dark  blotches  aloDg  bases  of  dorsal  and  anal  fins.     (ipUopterus,  spotted  fin.) 

Ranges  along  the  Atlantic  coast  from  Brazil  to  New  Jersey  and  is  common 
southward,  but  has  not  heretofore  been  recorded  from  North  Carolina.  Numer- 
ous specimens,  the  largest  4.5  inches  long,  were  caught  with  a  trawl  net,  at  a 
depth  of  9  fathoms,  2  miles  east  of  Beaufort  Inlet,  on  Sept,  1,  ISdd.  The  maxi- 
mum length  of  the  species  is  about  6  inches. 


Fig.  182.  Etrofe.  Etroput  erosaolut. 
G«niu  ETR0PD5  Jordan  A  Gilbert.  EtropM. 
Small  sinistral  species  with  deep,  ovoid  body,  covered  with  thin,  deciduous, 
ctenoid  scales  above,  naked  below;  mouth  very  small,  with  slender,  sharp,  close- 
set  jaw  teeth;  no  vomerine  teeth;  dorsal  fin  beginning  over  eye,  ventral  fins  not 
joined  to  anal,  the  left  ventral  inserted  on  edge  of  abdomen;  lateral  line  straight. 
Of  the  3  species  known  from  the  Atlantic  coast  of  the  United  States,  the  following 
is  recorded  from  North  Carolina,  (Etropus,  abdomen  foot,  in  allusion  to  posi- 
tion of  ventral  fins.) 
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842.   ETROPUS  OROSSOTUS  Jordan  &  Gilbert. 

Etrope. 

EtropuM  eroMotus  Jordan  &  Gilbert,  Proceedings  U.  S.  National  Miueum  1881,  364;  Mazatlan.  Jenkins,  1886, 
11;  Beaufort.  Jordan,  1886, 20;  Beaufort.  Jenkins,  1887, 02;  Beaufort.  Jordan  A  Evennann,  1808, 
2680,  pi.  ccclxxxvi.  fig.  046.     Linton,  1005,  415;  Beaufort. 

fStropua  microslomua,  Jenkins,  1885;  Beaufort.     Jordan,  1886,  20;  Beaufort. 

fCUharichthyt  microatomtu,  Jenkins,  1887,  02;  Beaufort. 

Diagnosis. — Dorsal  and  ventral  outlines  strongly  arched  anteriorly,  depth  contained 
1.75  to  2  times  in  length;  head  small,  contained  4.8  times  in  length;  deft  of  mouth  less  than 
diameter  of  eye;  teeth  in  upper  jaw  on  blind  side,  in  lower  jaw  on  both  sides;  eyes  large, 
separated  by  a  narrow  ridge;  opercle  on  under  side  edged  with  a  row  of  white  cilia;  scales  in 
lateral  series  about  45;  dorsal  rays  76  to  85,  the  middle  rays  longest,  none  produced;  anal  rays 
56  to  67;  caudal  fin  double  truncate;  left  pectoral  fin  the  longer,  .75  length  of  head;  ventral 
fin  on  right  side  the  longer,  .5  length  of  head.  Color:  olive  brown  with  dark  blotches;  vertical 
fins  mottled  with  black  and  gray;  pectoral  and  ventral  of  left  side  spotted,     {croasoivs,  fringed.) 

This  species  inhabits  both  coasts  of  tropical  America,  and  on  the  eastern  side 
ranges  as  far  north  as  North  Carolina,  where,  however,  it  is  not  common.  Sev- 
eral examples  were  obtained  in  Beaufort  Harbor  by  Dr.  Jenkins  in  1886.  In 
1902,  3  specimens  were  obtained  for  the  laboratory  in  a  trawl  net  at  Cape  Look- 
out.    The  length  attained  is  6  inches. 

Family  SOLEIDiE.     The  Soles. 

Comparatively  small  flat-fishes,  found  in  warm  and  temperate  waters  in  all 
parts  of  the  world,  some  of  them  inhabiting  deep  water  and  others  shoal  water. 
The  American  species  are  of  little  economic  value,  but  the  European  are  very 
important,  one  of  them,  the  English  sole  {Solea  soled)  ^  being  by  many  regarded 
as  the  most  delicious  salt-water  fish.  The  body  is  either  dextral  or  sinistral, 
elongate  or  rotund,  scaly  or  naked;  the  mouth  is  very  small,  and  twisted  toward 
the  eyed  side;  the  teeth,  in  vUliform  bands,  are  either  obsolete  or  very  small;  the 
eyes  are  very  small  and  close  together;  the  gill-openings  are  narrow;  the  pectoral 
fins  are  small  or  absent;  the  ventrals  are  small  and  one  or  both  of  them  may  be 
lacking.  Of  the  4  American  genera,  2  are  represented  in  the  North  Carolina 
fauna,  as  follows: 

i.  Eyes  on -right  side,  separated  by  a  bony  rid^e;  body  ovate;  right  ventral  fin  with  a  long  base 
confluent  with  anal  fin;  scales  on  blind  side  of  head  fringed;  lateral  line  present. 

ACHIRUS. 

ii.  Eyes  on  left  side,  not  separated  by  a  bony  ridge;  body  elongate;  left  ventral  not  connected 
with  anal;  scales  on  head  not  fringed;  lateral  line  absent Symphurus. 

Genus  ACHIRUS  Lac^p^de.    Hog-chokers;  American  Soles. 

A  numerous  genus  of  small  soles,  chiefly  American,  with  dextral,  very  much 
compressed  and  oval  body,  both  sides  covered  with  rough,  ctenoid  scales  extend- 
ing on  the  fins;  scales  of  nape  and  chin  enlarged,  those  on  blind  side  of  head  with 
their  teeth  elongated,  forming  cirri;  straight  lateral  line;  nostrils  with  flaps,  the 
under  nostril  fringed;  teeth  only  on  blind  side  of  jaws;  dorsal  fin  beginning  on 
snout,  caudal  peduncle  short,  pectoral  fin  of  left  side  lacking,  that  of  right  side 
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small  or  rudimentary,  veatral  fin  of  right  side  joined  to  anal  by  a  membrane. 
Of  the  dozen  American  speciea,  only  1  is  found  in  North  Carolina  waters. 
{Achirus,  without  hands,  that  is,  pectoral  fins.) 

34S.  AOHIRUS  FASOZATUS  Lacdp&de. 
"Flounder";  "Hog-otoker";  Solo. 

AMrut  fatciatui  Lu^pMe,  Hiitoire  Natunllg  da  PoisKna,  iv.  6G9,  M2,  lUa;    Chsrl»ton.     Smith  lS93a. 

1»6:   Edwton  Bay.     Evcraumn  A  Cr>i,  ISSe,  305;    Nsiuw  River  aeu  Ralncb.     Jordan  di  Evennun. 

ISeS.  2700,  p[.  cecliuvii,  fig.  648;  Ncuh  Rjvcr.  Beaufort,  etc.     Snulb,  1901. 13«;  Lake  Hattainiukeet. 
AAirut  linealut.  Yarrow.  1877,  206:    Beaufort.     Jordan  A  Gilbart,  1879,  368;    Beaufort,  and  Neiua  River  at 

Qoldiboro. 
AdUnuoehiruinuUit.  Jonlaa.  ISSa.  30;  Beaufort.     Jenkina,  1887.93;   Beaufort. 

DiAQNOHiB.— Body  broad,  the  anterior  and  poaterior  curves  similar,  depth  contained  1.75 
times  in  length;  head  .28  length;  mouth  extending  beyond  front  of  lower  eye,  right  lower  lip 
fringed;  upper  eye  anterior  to  lower,  eye  .14  length  of  head;  nostril  expanded  into  a  wide  tube; 
gill  opening  short;  head  and  body  covered  with  ctenoid  scales;  66  to  75  in  lateral  series;  lateral 
line  straight;  dorsal  rays  50  to  55,  the  fin  arising  by  short  rays  at  tip  of  snout,  rays  of  posterior 
third  of  fin  longest;  anal  rays  37  to  46;  caudal  rounded;  ventral  rays  3-or  4.  Color:  above 
mottled  diiaky  olive,  with  7  or  S  dark,  narrow,  vertical  stripes;  every  second  or  third  membrane 
of  vertical  fins  blackish;  blind  side  usually  white  with  numerous  round,  dark  spots,  s 
without  markings.     (JoBcialut,  banded.) 


Fig.  183.     Hoo-CHOKBR.     Achinu  latcialu*. 

The  hog-choker  is  found  from  Massachusetts  to  Texas,  and  is  the  best  known 
of  the  American  soles.  It  has  the  interesting  habit  of  ascending  streams,  and  in 
places  is  found  permanently  in  fresh  water.  As  it  rarely  exceeds  6  inches  in 
length,  it  is  of  practically  no  food  value. 

At  Beaufort  it  is  apparently  rare,  but  in  the  lower  courses  of  the  North  Car- 
olina rivers  it  is  common.  It  is  a  regular  but  uncommon  inhabitant  of  Neuse 
River  as  high  up  as  Raleigh,  is  abundant  in  the  western  end  of  Albemarle  Sound, 
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and  occurs  in  Lake  Mattamuskeet.  Mr.  W.  P.  Seal  reports  that  ia  small  tida! 
ditches  near  the  Cape  Fear  River  in  the  vicinity  of  Wilmington  young  hog- 
chokers  are  quite  abundant  in  spring. 

The  curious  name  of  "bollybut"  (local  spelling,  evidently  a  corruption  of 
halibut)  is  applied  to  this  fish  in  the  vicinity  of  Swansboro  and  Bogue  Inlet, 
The  usual  names  used  by  the  fishermen  of  the  state  are  "hog-choker"  and 
"flounder". 

A  specimen  5  inches  long  taken  at  Bird  Shoal,  Beaufort,  July  23,  1904,  is 
marked  by  6  groups  of  narrow,  vertical,  dark  lines,  2  or  3  lines  in  each  group  at 
the  dorsal  and  ventral  margins  but  only  1  line  going  entirely  across  body;  under 
surface  profusely  marked  with  round  dark  brown  spots  of  various  sizes. 

Oenus  SYMPHORDS  Rafinesque.  Tongue-flaliM. 
Elongated  soles,  with  sinistral  body  rounded  anteriorly  and  pointed  poste- 
riorly, covered  with  ctenoid  scales,  small  eyes  almost  touching,  small  mouth 
twisted  toward  blind  side,  narrow  gill-slits,  gill-membranes  joined  above  to 
shoulder  girdle  and  united  below,  lateral  line  absent,  pectoral  fins  lacking  in 
adults,  vertical  fins  confluent  around  tail,  ventral  fin  of  left  side  present  and 
separate  from  anal.  The  species  usually  inhabit  considerable  depths,  are  of 
small  size,  and  nearly  all  are  American.  Only  1  inhabits  the  shore  waters  of  the 
Atlantic  coast.  {Symphurus,  grown  to  the  tail,  in  allusion  to  the  union  of  dor- 
sal and  anal  fins  with  the  caudal.) 

844.  SYUFHURUS  PLAaiUSA  (Linueeus). 
"Sole";  Tongue-fish. 

PUuroHtela  platiuta  Linnsua,  Sytl«itu  Naturs,  ed.  xii,  4&5.  1766:  probably  Charleiton,  3.  C. 
Plodiiuaplo^uia.  Yarrsw.  1S77.20S;  B«ufan. 
Apheritlia  plaii-ua.  Jordaa  A  Gilbert.  1879,  308;   Beaufort. 
Apluirittia  faidafa,  Jotdan,  ISSe.  30:   BeauCort. 
Aphoritla  pJoffiiua.  JenkinB.  1887.  03:  Beaufart. 

Siimphvna  plaoiata.  Jordao  A  Evennana.  1B9B.  2710,  pi.  ccclixiviii.  fig.  BSO:    Beaufoit.  etc.     Linton,  IMS. 
4  IS:    Bsufort. 


Fig.  184.    ToNauz-nsB.    Symphurui  plagit 


Diagnosis. — Body  moderately  elongate,  dorsal  and  ventral  outlinee  similar,  depth  .33 
length;  bead  .2  length;  scales  in  latetal  series  80;  dorsal  rays  86,  anal  rays  71,  the  longest  rays 
.33  length  of  head;  tail  rounded.    Color:  gray  or  light  brown;  in  some  specimen*  about  10 
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broken  broad  black  cross-bars  on  head  and  body,  in  others  6  to  8  complete  cross-bars,  and  in 
others  no  bars  but  a  series  of  well-separated  black  spots  collected  into  bands;  below  creamy 
white,  with  pale  yelloW  margin;  fins  obscurely  but  profusely  mottled  with  black,  (plagiusa, 
oblique.) 

Ranges  from  Cape  Hatteras  to  Pensacola,  and  is  common  on  sandy  shores. 
In  Beaufort  Harbor  it  is  abundant  on  shoals,  and  has  been  taken  by  all  collectors, 
beginning  with  Professor  Gill  in  1860,  whose  specimen  is  in  the  National  Museum. 
Yarrow's  statement,  that  this  species  will  take  the  hook  freely  but  is  generally 
captured  by  spearing  at  night  and  is  esteemed  a  valuable  food  fish,  does  not 
apply  and  was  doubtless  intended  for  Paralichthys.  The  foregoing  diagnosis  is 
based  on  specimens  5  inches  long  from  the  Beaufort  region. 

Order  PEDICULATI.    The  Pediculate  Fishes. 

The  position  of  these  fishes  is  at  the  bottom  of  the  class  of  fishes.  A  prom- 
inent feature,  on  which  the  ordinal  name  is  based,  is  the  excessive  development 
of  the  carpal  (wrist)  bones,  resulting  in  an  elongation  of  the  pectoral  fins,  which 
are  used  to  support  the  body  when  the  fish  is  resting  on  the  bottom;  this  is  well 
shown  in  the  accompanying  figures  of  the  pediculate  fishes.  All  the  species  are 
marine,  and  frequent  the  bottom.  Of  the  4  American  families  3  are  represented 
in  North  Carolina,  each  by  a  single  species. 

Family  LOPHIIDiE.    The  Anglers. 

In  these  fishes  the  depressed  body  is  relatively  small  and  abruptly  diminishes 
in  size  from  the  shoulders  backward,  while  the  head  is  greatly  developed,  very 
wide,  depressed,  with  an  enormous  mouth;  jaws  with  bands  of  sharp  teeth  of 
unequal  size,  similar  teeth  on  vomer  and  palatines;  gills  3,  gill-opening  large  and 
in  the  lower  axil  of  the  pectorals,  gill-rakers  absent;  pseudobranchise  present; 
air-bladder  and  pyloric  coeca  present;  skin  scaleless,  head  and  sides  w^th  con- 
spicuous flaps;  dorsal  fins  2,  widely  separated,  the  spinous  part  consisting  of  3 
separated  tentacle-like  spines  on  head  and  3  smaller  ones  connected  by  a  mem- 
brane; soft  rays  connected  to  form  a  single  ordinary  fin;  anal  similar  to  second 
dorsal;  pectorals  very  large  and  fleshy;  ventrals  jugular,  widely  separated,  the 

rays  i,5. 

Genus  LOPHIXJS  Linnsus.    Anglers. 

Size  very  large;  mouth  exceedingly  wide  and  directed  upward;  lower  jaw 
projecting;  upper  jaw  protractile;  dorsal  spines  overhanging  the  mouth  and 
serving  as  lures  for  the  prey;  gill-openings  below  and  behind  the  pectorals;  verte- 
brae 27  to  32.     {LophiuSf  the  ancient  name  for  the  fish  in  Europe.) 

345.  LOPHIUS  PISOATORIUS  LinnsBUS.* 
"All-mouth";  Angler;  Qoose-fish. 

Lophiua  piaeatorius  Linnsus,  Systema  Natune,  ed.  x.  i,  236,  175S:  seas  of  Europe.  Jordan  A  Gilbert.  1879, 
365;  Cape  Lookout.  Jenkins,  1887, 93;  Cape  Lookout.  Jordan  &  Evermann.  1898.  2713.  pi.  ccclxxxviii, 
fig.  952;   "southward  along  the  shore  to  Cape  Hatteras". 

^A  very  interesting  account  of  this  fish  has  recently  been  published  by  Dr.  Theodore  Gill,  under  the  title, 
"The  Ufe  History  of  the  Angler",  in  Smithsonian  Miscellaneous  Oolleotions,  vol.  47.  1905. 
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DiAQNOsis. — Head  as  wide  aa  long,  and  longer  than  body;  eyes  small,  separated  by  a 
space  about  equal  to  snout;  head  very  spinous  in  young,  becoming  less  bo  with  age;  skin  smooth; 
the  head  surrounded  by  a  fringe  of  short  dermal  flaps,  similar  flaps  on  s'.des  of  body;  a  3--pointed 
humeral  spine;  dorsal  rays  iii  +  in  +  10,  the  anterior  spine  with  an  expanded  tip;  anal  rays 
9;  caudal  margin  straight;  pectorals  rounded,  their  bases  constricted.  Color:  above  mottled 
brown,  below  white;  caudal  and  pectorals  black  edged.  {pisccUarius ,  relating  to  an  angler; 
in  allusion  to  the  bait-like  dorsal  spines.) 

The  angler  is  found  on  both  sides  of  the  Atlantic,  in  rather  shoal  water. 
While  passing  most  of  its  life  on  the  bottom,  it  sometimes  comes  to  surface  and 
basks  there.  It  attains  a  length  of  4  feet.  On  the  North  Carolina  coast  it  is  well 
known  to  the  fishermen  under  the  expressive  name  of  "all-mouth".  It  is  very 
common  at  Cape  Lookout,  and  is  regarded  as  a  great  nuisance  in  the  net  fishing, 
for  as  many  as  20  large  specimens  are  sometimes  found  in  a  sink-net  at  one  lift. 
No  use  is  made  of  the  fish  here  or  elsewhere  in  the  United  States,. 

The  angler  is  noted  for  its  repulsive  appearance  and  extreme  voracity.  By 
means  of  its  moving  dorsal  filaments  it  decoys  small  fish  into  the  vicinity  of  its 
huge  mouth.  It  also  feeds  on  coots,  ducks,  and  other  sea  birds,  and  one  of  its 
vernacular  American  names,  "goose-fish",  has  allusion  to  its  food.  Crabs  and 
other  invertebrates  are  eaten  also. 

The  eggs  of  the  "all-mouth"  are  laid  in  summer  and  float  near  the  surface, 
the  batch  from  each  fish  being  enclosed  in  a  gelatinous  substance,  the  mass  form- 
ing a  sheet  or  veil  sometimes  more  than  30  feet  long  and  2  to  5  feet  wide.  The 
eggs  are  .08  inch  in  diameter,  and  more  than  1,000,000  may  be  deposited  by  1 
fish.  When  the  eggs  hatch  the  young  emerge  from  the  mass  of  jelly,  and  pass  a 
number  of  weeks  at  the  surface  of  the  sea. 

Family  ANTENNARIID^E.     The  Frog-fishes. 

Small  pelagic  fishes  of  striking  form  and  colors,  usually  living  among  floating 
seaweeds  and  becoming  widely  dispersed  by  winds  and  currents.  Body  and 
head  compressed;  mouth  large,  vertical  or  very  oblique;  premaxillaries  pro- 
tractile, lower  jaw  projecting,  jaw  teeth  in  cardiform  bands;  gill-arches  2.5  or  3; 
gill-openings  very  small,  near  the  lower  axil  of  pectorals;  pseudobranchise 
absent;  pyloric  coeca  wanting;  spinous  dorsal  fin  represented  by  1  to  3  detached, 
tentacular  spines;  soft  dorsal  long  and  high;  the  anal  similar  but  smaller;  pec- 
torals large;  ventrals  jugular,  close  together.  Numerous  species  occur  in  all  tropi- 
cal parts  of  the  world;  15  to  20  American  species  belonging  in  2  genera;  several 
species  besides  the  following  occur  as  far  north  as  Florida  and  may  eventually  be 
found  in  North  Carolina. 

Genus  PTEROPHRYNE  Gill.    Sargassum-fishes;  Mouse-fishes. 

Exceedingly  curious  fishes  of  highly  variegated  coloration,  found  chiefly  in 
the  West  Indies  but  distributed  by  the  Gulf  Stream  and  other  currents  on  the 
coast  of  the  United  States,  and  accidentally  to  Africa  and  Europe.  Body  some- 
what compressed,  abdomen  protuberant;  head  large;  mouth  oblique,  small  but 
distensible;  teeth  on  palate;  gill-openings  pore-like,  in  the  low-er  part  of  axil; 
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skin  and  dorsal  fins  with  flaps  or  appendages;  3  detached  dorsal  spines;  pectoral 
base  slender;  vdhtrals  long  and  expanded.  Two  known  species.  {Pierophyrne, 
wing  toad.) 

346.  PTEROPHRYNE  HISTRIO  (LiniUBUs). 
Mouse-fish;  Sargassum-fish. 

LophiuM  hiatrio  Liniueus,  Sjrstema  Naturae,  ed.  x,  237, 1758. 

Purophryne  hUirio,  Jord&n  &  Evennann.  1898.  2716,     Gudger,  1905c,  841-843;    Beaufort. 

DiAQNOSiB. — ^Depth  more  than  .5  total  length;  head  ahout  .5  length;  eye  small,  .5  snout; 
dermal  flaps  numerous  on  abdomen  and  dorsal  spines,  but  also  on  bead  and  sides;  dorsal 
formula  iii  +  14,  the  spines  large,  the  anterior  spine  bifurcate  at  tip;  anal  rays  7;  caudal  rounded; 
pectoral  rays  10;  ventrals  about  .5  head,  longer  than  pectorals.  Ck>lor:  yellow,  with  large 
irregular  light  and  dark  brown  mottlings  and  small  white  spots;  vertical  fins  barred  with 
brown.     (hiHriOf  a  harlequin.) 

When  masses  of  gulf-weed,  or  Sargassum,  are  blown  ashore  from  the  Gulf 
Stream,  this  species  is  often  found  under  them,  its  colors  in  wonderful  harmony 
with  the  seaweed.  Numbers  of  specimens  have  thus  been  noted  in  Beaufort 
Harbor.  The  original  habitat  of  the  fish  is  the  tropical  Atlantic,  but  it  has  been 
involuntarily  distributed  along  our  east  coast  as  far  north  as  Woods  Hole,  Mass., 
where  it  is  at  times  common  in  summer.  The  length  of  the  adult  fish  is  3.5  to  6 
inches. 

The  habits  of  the  species  are  known  chiefly  from  its  behavior  in  aquaria. 
The  fish  are  cannibalistic,  denuding  their  fellows  of  their  fleshy  appendages  and 
fins  and  sometimes  swallowing  their  smaller  companions  whole. 

Our  knowledge  of  the  spawning  habits  and  eggs  of  the  species  depends  almost 
entirely  on  observations  at  the  government  laboratories  at  Woods  Hole  and  Beau- 
fort. The  spawning  season  is  from  July  to  October,  and  a  number  of  captive 
specimens  have  laid  their  curious  egg-rafts  while  in  aquaria.  The  eggs  are 
deposited  in  a  band-  or  ribbon-like  mass  from  1.5  to  more  than  3  feet  long,  about 
3  inches  wide,  and  .25  inch  thick;  they  are  only  one-fortieth  of  an  inch  in  diam- 
eter, and  very  numerous,  and  are  held  together  by  a  transparent  jelly  which  is 
buoyant.  Nothing  is  known  about  the  embryology,  as  the  eggs  have  not  been 
fertilized.  On  July  25,  1903,  a  fish  3.5  inches  long  which  had  been  at  the  Beau- 
fort laboratory  for  7  weeks  laid  a  mass  of  eggs  three  times  as  large  as  the  fish. 
This  specimen  and  its  eggs  were  studied  and  reported  on  by  Prof.  E.  W.  Gudger, 
of  the  State  Normal  College  at  Greensboro,  North  Carolina. 

Family  OGCOCEPHALIDiE.    The  Bat-fishes. 

In  this  family  of  pediculate  fishes,  the  flattening  of  the  head  is  carried  even 
further  than  in  the  anglers  (Lophiidae);  the  trunk  is  relatively  small  and  slender; 
the  snout  is  more  or  less  elevated;  the  teeth  are  in  bands,  and  either  villiform  or 
cardiform;  the  gill-openings  are  minute  slits  above  the  base  of  the  pectorals;  the 
branchiostegals  number  5,  and  no  pseudobranchiae  are  present;  the  skin  is  cov- 
ered with  small  bony  spines  or  tubercles;  the  spinous  dorsal  fin  is  represented 
by  a  tentacle  under  the  elongated  forehead;  the  soft  dorsal  and  a^^ni  *»•'»  very 
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email;  the  caudal  and  ventrals  are  well  developed,  the  latter  well  separated;  the 
pectorals  are  large  and  have  a  strong,  elongated  base.  The  species  are  rather 
numerous,  and  fall  into  about  8  genera;  some  are  found  in  very  deep  water, 
others,  mostly  American,  occur  coastwise. 

GcDiu  00C0CEPHALU5  Eisher,  Bal-flshes. 
Very  curiously  shaped  fishes,  with  broad,  much  flattened  head  and  relatively 
small,  tapering  body;  forehead  elongated  into  a  pr(ices3  which  overhangs  the 
small  mouth;  eyes  large,  lateral;  bands  of  fine  teeth  on  jaws,  vomer,  and  palatines; 
skin  covered  with  smal),  bony  tubercles;  number  of  gill-archea  2.5;  air-bladder 
and  pyloric  caeca  absent;  dorsal  and  anal  fins  minute;  pectorals  large,  horizontal, 
surmounting  posterior  angles  of  head;  ventrals  widely  separated.  Small,  shoal- 
water  fishes,  inhabiting  the  West  Indies,  2  species  ranging  as  far  north  as  our 
South  Atlantic  coast.     (Ogcocephalus,  hook-head.) 

347.  OOOOOEPHALUS  VESPERTILIO  (Unnaua). 
Bat-fisb. 


Fig.  185.     Bat-pish.    Ogeoetphalta  itspertilio.    Dorsal 


DiAO NOBIS.— Body  much  flattened,  rather  stout,  the  greatest  depth  .2  total  length;  head 
much  wider  than  long,  the  length  .5  total  length;  rostrs.!  process  very  long  but  of  variable 
length;  averaging  ,12  of  head;  mouth  small,  the  maxillary  extending  beyond  pupil;  t«eth  in 
villiform  bands;  gili-elits  very  short,  about  diameter  of  pupil;  skin  thickly  beset  with  bony 
tubercles;  dorsal  rays  4,  the  fin  inserted  nearer  to  gill-openings  than  to  base  of  caudal;  anal 
rays  4;  pectorals  directed  outward  and  backward,  their  posterior  margin  extending  beyond 
dorsal  fin;  ventrals  long,  horizontal.  Color:  above  grayish  brown  with  black  spola,  below 
coppery;  dorsal  plain;  anal  with  dusky  margin;  caudal  and  pectorals  white  with  a  broad 
black  margin;  ventrals  white,    (vetptriilio,  a  bat.) 
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This  is  a  West  Indian  fish,  not  heretofore  reported  north  of  the  Florida 
keys.  An  example  5-25  inches  long  now  in  the  Beaufort  laboratory  was  col- 
lected by  the  Fish-Hawk  off  Beaufort  in  1902;  in  it  the  rostral  process  is  very 
long,  being  contained  5.5  times  in  length  of  head;  the  eye  is.4  length  of  this  pro- 
cess; the  length  of  dorsal  fin  equals  diameter  of  eye;  and  the  anal  hn  is  twice 
length. of  dorsal,  its  origin  being  midway  between  origin  of  dorsal  and  base  of 
caudal.    The  species  reaches  a  length  of  12  inches. 


Fig.  186.    Bat-fish.    Ogaxepltaltu  vetptrtaio.    Front 


GLOSSARY  OF  TERMS  USED  IN  DESCRIBING  FISHES. 

Abdomen.    The  belly;  that  part  of  a  fish  between  the  pectoral  and  anal  fins;  the  cavity  con- 
taining the  digestive  and  reproductive  organs. 
Actinosts.    Small  bones  at  base  of  pectoral  fins,  corresponding  to  wrist  bones  in  man. 
Adipose.    Fatty;  a  name  applied  to  the  small  fin  without  rays  on  the  back  of  trout,  catfish, 

and  various  other  fishes. 
Adnate.    Grown  together;  said  of  a  fin  which  is  attached  to  the  body  by  one  side  as  well  as  at 

the  base. 
Air-bladder.    A  membranous  sac  filled  with  gases  (oxygen,  nitrogen,  carbon  dioxide)  lying 

alon^  the  backbone  in  or  posterior  to  the  abdomuml  cavity,  corresponding  to  the  lungs 

of  hiffher  animals  and  serving  the  purpose  of  lungs  in  some  fishes;   called  al/K)  swim- 

blad&r  and  sound. 
Anadromous.    Running  up;  said  of  salt-water  fishes  which  run  up  streams  to  spawn,  as  the 

shad,  the  alewives,  the  striped  bass,  etc. 
Anal.    Pertaining  to  the  anus  or  vent;  the  unpaired  or  vertical  fin  on  the  median  line  behind 

the  vent. 
Antrorse.    Turned  or  bent  forward;  the  opposite  of  retrorse. 
Anus.    The  posterior  extremity  of  the  intestine;  the  vent. 
Articulate.    Jointed;  said  of  the  soft  fin  rays. 
Barbels.    Slender  fleshy  projections  about  the  mouth,  as  in  the  black  drum  and  catfishes, 

containing  nerves  for  touch  and  taste. 
Branchiae.    The  gills. 
Branchial.    Pertaining  to  the  gills. 
Branchiostegals.     Slender  bony  rays  forming  part  of  the  lower  posterior  covering  for  the  gills 

and  supporting  the  branchiostegal  membrane. 
Caducous.     Falling  on  early  or  easily;  said  of  teeth,  scales,  etc. 
Canine.    Long  conical  teeth  in  the  jaws  of  fishes. 
Cardiform.    (x>arse,  sharp  teeth  in  jaws  of  fishes. 

Carpus.    The  bones  at  the  base  of  the  pectoral  fin,  corresponding  to  the  wrist  in  man. 
Catadromous.     Running  down;  said  of  nshes  which  descend  to  the  sea  to  spawn,  as  the  common 

eel. 
Caudal.     Pertaining  to  the  tail;  the  fin  at  the  posterior  extremity  of  the  body  in  fishes. 
Caudal  pedimcle.    That  part  of  the  body  of  a  fish  between  the  dorsal  (or  anal)  and  caudal  fins, 

usually  the  slenderest  part  of  a  fish. 
Cephalic.    Pertaining  to  the  bead. 
Ciliated.    Provided  with  hairs  or  hair-like  projections. 
Cirri.    Minute  projections  forming  a  fringe. 

daspers.    Or^ns  attached  to  the  ventr^  fins  of  male  skates  and  sharks. 
CoecaL    Pertaining  to  the  coecum. 

Coecum.    A  blind  tube  or  sac  connected  with  the  pylorus — the  posterior  part  of  the  stomach. 
Compressed.    Flattened  from  side  to  skle. 

Ctenoid.    Said  of  scales  whose  posterior  edge  is  spinous  or  like  the  teeth  of  a  comb. 
Cranial.    Pertaining  to  the  skull. 
Cranium.    The  skuU. 

Cycloid.    Said  of  scales  which  show  concentric  lines  or  striations. 
Deciduous.    Falling  off  or  out;  said  of  teeth  and  scales  that  are  shed  or  easily  lost. 
Decurved.    Curved  downward. 
Dentate.    Toothed;  having  tooth-like  processes. 
Deprrased.    Flattened  vertically. 
Depth.    The  vertical  diameter. 

Distal.     Farthest  away  from  base  or  point  of  attachment. 
Dorsal.    Relating  to  the  back;  the  fin  on  the  back. 
Emarginate.    Slightly  notched  at  the  end,  as  the  tail  of  a  fish. 
Fauna.    The  totalitv  of  the  animals  of  a  given  region. 
Filament.    A  thread-like  projection. 
Filiform.    Having  a  thread-like  form. 
Fontanelle.    An  opening  between  the  bones  of  the  skull. 
Foramen.    An  opening  or  hole. 
Furcate.    Forked. 
Fusiform.    Spindle-shaped. 
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Ganoid.    A  group  of  fishes  characterized  by  having  body  more  or  less  completely  covered  with 
bony  plate-like  scales;  also  said  of  the  peculiar  scales  of  such  fishes. 

Gape.    The  opening  of  the  mouth. 

Gills.    The  respiratory  organs  of  fishes,  performing  the  functions  of  the  lungs  of  higher  ani- 
mals; there  are  2  to  4  on  each  side  in  ordinary  fishes. 

Gill-arches.    The  bones  supporting  the  gills  and  gill-rakers;  usually  consisting  of  a  short  upper 
arm  and  a  long  lower  arm. 

Gill-membranes.    The  membranes  covering  the  branchiostegal  rays;  the  membranes  of  the 
two  sides  may  be  joined  together  across  the  isthmus  (q.  v.)  or  inserted  on  the  isthmus. 

Gill-opening.    The  slit-like  aperture  leading  to  the  sill-cavity. 

Gill-rakers.    Bony  processes  of  various  shapes  ana  sizes  attached  to  the  inner  margin  of  the 
gill-arches,  used  in  straining  food  from  the  water. 

Gonads.    Sexual  glands. 

Height    Vertical  diameter. 

Hemal.    The  term  applied  (1)  to  the  lowermost  spine  of  the  caudal  vertebrse  in  fishes;  (2)  to 
the  arch  for  tne  passage  of  a  blood  vessel  at  the  base  of  such  a  spine. 

Heterocercal.    Term  applied  to  the  tails  of  fishes  when  vertically  unequal,  the  backbone  being 
deflected  upward,  as  in  the  sharks. 

Homocercal.    Term  applied  to  the  tails  of  fishes  when  eaual,  the  backbone  extending  to  the 
middle  of  caudal  base,  as  in  most  of  the  common  fishes. 

Imbricate.    Overlapping;  said  of  scales  that  overlap  like  shingles. 

Incisors.    Cutting  teeth,  usually  in  front  of  jaws. 

Interorbital.    Space  between  the  orbits  or  eyes. 

Isthmus.    The  region  between  the  lower  part  of  the  gill-openings. 

Jugular.     Pertaining  to  the  throat;  said  of  ventral  fins  when  attached  to  the  throat,  in  advance 
of  the  pectorals. 

Keeled.    Ridged;  having  a  ridge  or  elevation,  like  the  keel  of  a  boat. 

Lamella.    A  thin  plate  or  layer. 

Larva.    The  immature  stage  of  certain  fishes. 

LateraL    Pertaining  to  the  side. 

Lateral  line.    A  series  of  tubes  or  pores  alone  the  sides  of  fishes,  secreting  mucus  and  contain- 
ing organs  for  the  perception  of  shocks. 

Lunate.     Shaped  like  a  (new)  moon;  said  of  a  fish's  tail  with  a  broadly  concave  margin. 

Mandible.    The  lower  jaw. 

Maxilla,  or  maxillary.    The  upper  jaw. 

Maxillaries.    The  outermost  and  most  conspicuous  of  the  bones  of  the  upper  jaw. 

Molar.    A  grinding  tooth. 

Ifape.    The  back  of  the  neck. 

Neural  arch.    The  arch  in  a  vertebra  through  which  the  spinal  cord  passes. 

Neural  canal    The  series  of  neural  arches. 

Neural  spine.    The  uppermost  spine  of  a  vertebra;  the  prolongation  of  the  two  bony  plates 
wnich  unite  to  form  a  neural  arch. 

Nuchal.     Pertaining  to  the  nape. 

Obsolete.    Faint;  imperfectly  aeveloped. 

Obtuse.    Blunt. 

Occipital.     Relating  to  the  occiput. 

Occiput    The  back  of  the  head. 

Ocellus  (plural  ocelli).    An  eye-like  spot;  usually  a  dark  spot  with  a  lighter  border. 

Ocellated.     Having  an  ocellus  or  ocelli. 

Opercle  or  operculum.    The  flat  bone  on  the  side  of  the  head  which  protects  the  gills;  the  gill- 
cover. 

Opercular  flap.    The  ear-like  flap  of  skin  projecting  from  the  posterior  edge  of  the  opercle, 
especially  marked  in  the  sun-fishes. 

Orbit    The  bony  cavity  in  which  the  eye  lies. 

Orbicular.     Nearly  circular  in  outline. 

Oval.     Egg-shaped;  said  of  the  outline  of  a  fish. 

Oviparous.     Reproducing  by  means  of  eggs  which  are  fertilized  and  developed  outside  the 
body. 

Ovoviviparous.     Reproducing  by  means  of  eges  which  are  hatched  or  partly  hatched  within 
tne  body  of  tne  parent,  as  some  of  the  sharks  and  skates. 

Ovum  (plural  ova).     E^. 

Palatines.    Two  bones  m  the  roof  of  the  mouth,  one  on  each  side  of  the  vomer,  often  provided 
with  teeth. 

Papilla.    A  small  fleshy  projection. 

Papillose.    Covered  with  papilUe. 

Pectinate.    Toothed  like  a  comb. 
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Pectoral.    Relating  to  the  breast. 

Pectoral  fins.    The  uppermost  of  the  paired  fins  on  fishes,  usually  attached  to  the  side  of  the 
breast;  corresponding  to  the  anterior  limbs  or  arms  of  higher  animals. 

Peduncle.    See  caudal  peduncle. 

Pelagic.     Relatinj;  to  the  sea;  said  of  fishes  that  inhabit  the  high  seas,  such  as  the  mackerels 
and  dolphins. 

Peritoneum.    The  delicate  membrane  lining  thQ  abdominal  cavity  and  covering  the  intestines 
and  other  viscera. 

Pharyngeal  bones.    Bones  at  the  entrance  to  the  esophagus,  usually  having  1  or  2  rows  of 
teeth. 

Pharynx.    The  throat. 

PUcate.    Folded. 

PremaxUlaries.    Two  bones,  one  on  each  side,  forming  the  anterior  part  of  the  upper  jaw  in 
fishes;  some  of  the  teeth  are  usually  inserted  on  them. 

Preoperde.    A  flat  bone  anterior  to  the  opercle. 

Preorbital.    A  flat  bone  anterior  to  the  eye. 

Procumbent.     Lyine  or  directed  forward. 

Procurrent.     Extending  forward;  said  of  a  fin  whose  lower  or  anterior  rays  are  inserted  beyond 
the  regular  base  of  the  fin. 

Protractile.    Capable  of  being  extended  or  drawn  forward. 

Proximal.    Nearest  to  the  base. 

Pseudobranchife.     Small  eills,  usually  mere  rudiments,  on  the  under  side  of  the  opercle. 

Punctate.     Finely  spotted. 

Pyloric  coeca.     Blind  sacs  connected  with  the  pylorus  or  lower  end  of  the  stomach. 

Ray.    One  of  the  cartilaginous  supports  of  a  fin.     Rays  are  either  spiny  or  soft,  and  the  latter 
are  simple  or  branched. 

Recurved.    Turned  or  curved  backward. 

Retictdar  or  reticulate.     Formed  like  a  net-work. 

Retrorse.    Turned  or  bent  backward. 

Rudimentary.    Undeveloped. 

Rugose.     Wrinkled;  rougn. 

Scute.    A  bonjr  or  homy  plate,  such  as  exists  on  the  sides  of  the  crevall^. 

Septum.    A  thin  partition. 

Serrate.    Like  the  edge  of  a  saw. 

Setaceous.     Provided  with  bristles. 

Setiform.     Havingthe  form  of  a  bristle. 

Shoulder  girdle.    The  bony  girdle,  posterior  to  the  head,  to  which   the  anterior  limbs  are 
attached. 

Snout    The  region  between  the  anterior  end  of  the  head  and  the  eyes. 

Spiracles.     Respiratory  opening  in  the  sharks  and  rays,  corresponding  to  the  nostrils  in  ordi- 
nary fishes. 

Subopercle.    The  bone  below  the  opercle. 

Suborbital.    Beneath  the  eye. 

Supplementary  maxillary.    A  small  bone  placed  superficially  on  the  upper  part  of  the  maxil- 
lary in  many  fishes. 

Supraorbital.    Over  or  above  the  eye. 

Symphysis.     Line  of  union  of  two  bones,  as  the  tip  of  the  lower  jaw  (chin). 

Synonym.    One  of  the  technical  names  applied  to  a  given  species  or  genus  of  fish. 

Synonymy.    The  series  of  technical  names  applied  to  a  given  genus  or  species. 

Tail.     In  popular  language,  ususdly  the  caudal  fin;  in  ichthyology  either  the  part  of  the  body 
posterior  to  the  vent  or  the  part  posterior  to  the  anal  nn. 

Terete.    Cylindrical  with  tapering  ends. 

Thoracic.    Pertaining  to  the  thorax  or  chest;  said  of  ventral  fins  attached  beneath  the  pec- 
torals. 

Truncate.     With  a  square  or  straight  margin  or  profile;  said  of  the  caudal  fin,  snout,  etc. 

Tubercle.    A  small  projection. 

Type.    The  specimen  on  which  the  original  description  of  a  species  is  based. 

Vent.    The  posterior  opening  of  the  alimentary  canal. 

Ventral.    Relating  to  tne  al^omen;  said  of  the  paired  fins  below  or  behind  the  pectoral  fins, 
and  corresponding  to  the  posterior  limbs  in  higher  animals. 

Vertebra.    One  of  the  bones  composing  the  spinal  column. 

Vertical.    Said  of  the  fins  attached  on  the  median  line  of  the  body;  these  are  the  dorsal,  caudal, 
and  anal. 

Villiform.     Slender,  minute  teeth  arranged  in  compact  bands  or  patches. 

Viviparous.     Bringing  forth  the  young  sdive,  as  for  example  some  sharks  and  csmrinodonts. 

Vomer.    A  bone  in  the  center  of  the  roof  of  the  mouth,  just  behind  the  premaxillaries;  it  is 
often  beset  with  teeth. 
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THE  FISHERIES  OF  NORTH  CAROLINA. 

GENERAL  IMPORTANCE  AND  EXTENT. 

The  abundance  of  fishes  and  the  peculiarly  favorable  conditions  prevailing 
in  the  coastal  regions,  combined  with  a  mild  climate,  have  permitted  the  develop- 
ment of  fisheries  of  great  variety  and  extent.  At  a  comparatively  early  period 
in  the  history  of  the  state  certain  branches  of  the  fisheries  became  important, 
and  in  recent  years  attained  greater  extent  than  elsewhere;  while  the  general 
progress  of  the  industry  has  been  such  as  to  place  North  Carolina  in  the  front 
rank  among  the  fishing  states.  In  the  coastwise  sections  fishing  has  long  been 
a  leading  industry,  and  in  few  other  states  has  there  been  so  large  a  population 
so  entirely  dependent  on  the  water  for  a  livelihood.  Among  the  South  Atlantic 
States,  North  Carolina  is  far  in  advance  in  all  phases  of  the  fisheries;  in  fact,  as 
regards  the  number  of  persons  engaged,  the  amount  of  capital  invested,  and  the 
quantity  and  value  of  the  annual  yield,  this  state  exceeds  all  the  others  combined. 

No  general  fishery  statistics  have  been  gathered  for  a  number  of  years,  and 
the  latest  information  pertains  to  1902.  In  that  year,  according  to  the  official 
returns  of  the  United  States  Bureau  of  Fisheries,  1,100  persons  Were  engaged 
in  the  vessel  fisheries,  433  persons  in  the  transportation  of  the  catch  to  market, 
10,059  persons  in  the  boat  and  other  fisheries,  and  3,163  persons  in  the  various 
shore  industries  dependent  on  the  fisheries,  a  total  of  14,755.  In  the  same  year 
188  vessels  were  employed  in  fishing  and  199  others  in  transporting  the  catch, 
these  with  their  outfit  being  valued  at  $361,000.  The  boats  used  in  the  shore 
fisheries  numbered  6,470,  with  a  value  of  $222,150.  The  apparatus  of  capture 
comprised  965  seines  worth  $85,460,  107,190  gill  nets  worth  $236,255,  2,980 
pound  nets  and  weirs  worth  $228,610,  and  minor  nets,  lines,  dredges,  tongs,  rakes 
and  other  appliances  valued  at  $22,850.  The  foregoing  sums  added  to  the  value 
of  the  shore  property  and  cash  capital,  gave  a  total  investment  of  $1,973,440. 
The  catch  and  value  of  the  different  classes  of  animals  were  as  follows:  Fish, 
58,900,675  pounds,  $1,354,073;  turtles  and  frogs,  48,570  pounds,  $12,229;  crus- 
taceans, 287,600  pounds,  $17,353  ;mollusks,  8,347,885  pounds  (1,171,880  bushels), 
$356,005;  a  total  of  67,584,735  pounds,  which  sold  for  $1,739,660. 

THE   PRINCIPAL   FISHES. 

In  the  foregoing  systematic  catalogue,  the  economic  importance  of  each 
species  of  fish  has  been  referred  to.  Of  the  347  species  therein  listed,  about  90 
are  of  present  commercial  value  and  figure  to  a  greater  or  less  extent  in  the 
markets;  but  the  fishes  which  give  to  North  Carolina  its  prominent  position 
as  a  fishing  state  are  comparatively  few  in  number.     Conspicuous  among  the 
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salt-water  fishes  are  the  mullets,  squeteagues,  croaker,  spot,  Spanish  mackerel, 
and  menhaden.  The  most  important  of  the  migratory  river  fishes  are  the  shad, 
alewives,  hickory  shad,  striped  bass,  white  perch,  eel,  and  sturgeon.  The  lead- 
ing fresh-water  species  is  the  large-mouth  black  bass. 

Fishes  that  are  taken  in  larger  quantities  in  North  Carolina  than  in  other 
states  are  the  spotted  squeteague,  pig-fish,  hickory  shad,  and  black  bass;  while 
the  local  catch  of  alewives  is  exceeded  only  in  Maryland  and  Virginia,  of  striped 
bass  only  in  California,  of  Spanish  mackerel  only  in  Florida  and  Virginia,  of 
mullet  only  in  Florida,  and  of  spot  only  in  Virginia. 

It  is  not  necessary  to  refer  again  in  detail  to  the  fisheries  for  the  individual 
species,  but  a  few  special  notes  on  several  of  the  most  important  fisheries  may  be 
supplied  as  a  supplement  to  the  information  already  given.  Of  the  leading 
salt-water  fish  and  the  peculiar  methods  adopted  for  its  capture,  Dr.  Robert 
E.  Coker  contributes  the  following  account,  which  applies  more  particularly  to 
the  Beaufort  region: 

The  common  mullet,  or  "jumping  mullet'\  is  the  most  important  food-fish  of  the  Beau- 
fort waters.  The  mass  of  the  fish  consumers  of  North  Carolina  and  neighboring  States  demand 
a  cheap  fish,  and  for  them  the  mullet,  being  of  good  quality  and  very  abundant,  is  the  chief 
food  fish.  The  mullet  fishery  is  the  largest  industry  in  the  State  derived  from  salt-water 
fishes.  The  importance  of  the  mullet  to  the  fishermen  is  increased  by  the  fact  that  it  is  taken 
during  the  summer  when  most  other  fish  are  scarce.  On  the  whole,  the  loss  of  no  other  fish 
could  so  embarass  the  fisherman  as  a  failure  of  mullets,  and  it  seems  a  very  unwise  policy  to 
use  the  small-mesh  seines,  taking  the  very  small,  almost  finger-sized  mullets,  which  are  next 
to  valueless  on  the  market. 

Mullets  are  taken  chiefly  with  "drag  nets'^  or  "hauling  nets'',  worked  from  sail  skiffs, 
singly  or  in  groups  of  two  to  four  or  more  in  cooperation.  The  fish  are  commonly  landed  on 
an  exposed  shoal  or  beach,  or  are  "pounded".  The  method  known  as  "footing"  is  not  econom- 
ical in  the  case  of  mullets,  as  a  considerable  number  escape  by  jumping  over  the  cork  line, 
and  this  plan  is  followed  only  when  other  methods  are  impracticable.  A  "drag  net",  or  "haul- 
ing net",  is  a  seine  150  to  200  or  more  yards  in  length  and  40  to  80  or  more  meshes  in  depth, 
with  mesh  of  1-inch  to  l^-inch  bar.  In  mullet  fishing  in  early  summer  a  long  shallow  net 
with  small  mesh  is  desired,  later  in  the  season  the  deeper  nets  with  larger  mesh  are  used.  The 
size  of  mesh  and  length  and  depth  of  seine  to  be  used  are  determined  according  to  the  size 
of  fish  to  be  taken,  and  according  to  whether  they  are  expected  to  be  found  scattered  over  the 
shoals  or  in  schools  and  in  deeper  water. 

In  "pounding"  mullets  on  the  shoals,  if  the  catch  is  light,  it  is  customary  to  break  the 
necks  as  they  are  meshed  to  prevent  their  escape,  but  if  a  heavy  catch  is  made  it  is  not  economi- 
cal to  do  this.  The  Portsmouth  (North  Carolina)  mullets  have  quite  a  reputation  in  some 
of  the  State  markets  as  a  result  of  the  method  of  taking  them  and  preparing  them  for  market, 
and  this  method  has  grown  out  of  the  peculiar  conditions  prevailing  about  Portsmouth  (on 
Pamlico  Sound),  near  which  place  there  are  a  great  many  shoals  where  the  water  is  a  foot  or 
more  in  depth.  The  fishermen,  working  in  groups  of  2  to  10  skiffs,  surround  the  mullets 
("pound"  them)  on  such  a  shoal  with  their  seines  used  in  combination,  then  frighten  the 
fish  into  the  nets,  and  in  order  that  as  few  as  possible  may  escape,  go  about  breaking  the  necks 
as  fast  as  the  mullets  are  meshed.  The  fish  are  left  in  the  nets  or  in  the  enclosed  area  until 
all  have  been  killed.  Then  they  are  collected  and  taken  into  the  boats.  The  appearance  of 
their  fish  has  become  a  matter  of  pride  to  Portsmouth  fishermen,  and  great  care  is  taken  in 
preparing  them  for  market;  the  backbone  is  removed,  the  intestinal  cavity  thoroughly  washed 
and  the  dark  lining  of  the  cavity  rubbed  off  with  bagging.     When  carried  to  market  Ports- 
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mouth  mullets  offer,  therefore,  a  clean  and  attractive  appearance,  and  are  said  to  be  of  better 
flavor;  they  are  eargerly  sought  in  the  markets  of  Washington,  N.  C,  New  Bern,  and  Greenville. 

While  mullets  are  not  fished  with  purse  seines,  occasionally  when  a  large  school  of  mullets 
is  seen  while  looking  for  menhaden,  a  good  haul  is  made  in  such  a  seine. 

At  the  stationary  fisheries,  such  as  the  Mullet  Pond  fishery  on  Shackleford  Banks,  a 
seine  similar  to  the  drag  net  is  used.  When  the  lookout  reports  a  school  of  fish  within  their 
grounds,  the  boat  bearing  the  seine  is  put  off,  the  staff  on  one  end  of  the  net  is  left  near  the 
beach,  and  the  boat  is  rowed  around  the  school  with  the  net  pa3ring  off  over  the  stem  (opera- 
tion called  '' shooting  the  net")*  The  fish  are  then  hauled  on  the  beach.  They  may  be 
cleaned  and  salted  at  the  fishery  before  being  sold.  While  there  used  to  be  a  number  of  these 
fisheries  on  the  banks  and  islands  north  of  Beaufort,  the  Mullet  Pond  fishery  is  the  only  one 
that  does  now  so  well  as  ten  or  fifteen  years  ago.  This  is  due,  not,  perhaps,  to  diminution  in 
the  number  of  the  fish,  but  to  the  scattering  of  them  by  the  more  extensive  fishing  of  recent 
years.  A  smaller  number  is  now  taken  from  any  given  area.  South  of  Beaufort  there  is  still 
a  considerable  number  of  these  fisheries. 

The  limit  of  the  length  of  hauling  nets  imposed  by  law  (225  yards)  is  evaded  by  working 
in  groups.  A  large  area  is  in  fact  more  readily  surrounded  by  several  short  seines  than  by  a 
single  long  one.  Four  seines  may  be  used  to  enclose  a  diamond-shaped  pound,  as  follows: 
Two  skiffs  take  positions  together  on  one  side  of  the  area  to  be  enclosed,  and  the  other  two 
at  the  ends  respectively.  From  each  boat  one  man  gets  overboard,  keeping  one  end  of  the 
seine  belonging  to  his  boat.  The  two  skiffs  that  were  together  are  then  rowed  apart  and 
toward  the  initial  positions  of  the  other  two  skiffs,  each  traversing  thus  one  side  of  the  diamond 
and  ''shooting  the  net''  as  it  goes.  Meantime  the  two  skiffs  at  the  ends  have  been  rowed  to 
meet  each  other  at  an  angle.  When  these  latter  skiffs  have  met  (at  the  fourth  angle  of  the 
diamond)  and  the  former  skiffs  have  reached  the  initial  positions  of  the  latter,  the  diamond 
is  complete  and  each  seine  occupies  one  side  of  it.  The  fish  within  the  enclosed  area  may  now 
be  frightened  into  the  nets,  or,  if  there  is  a  good  current,  the  staffs,  two  at  each  angle,  are 
advanced  toward  the  center  and  the  seines  drift  with  the  tide  to  form  gradually  flattening 
loops  swinging  away  from  the  eight  staffs  grouped  together.  Where  possible,  mullets  are 
landed  instead  of  pounded,  and  the  seines  would  then  be  used  to  form  two  sides  of  a  larger 
half-diamond  or  the  circumference  of  a  semi-circle,  with  the  shore  as  diagonal  or  diameter. 

Mullets  are  shipped  chiefly  to  the  markets  of  North  Carolina,  Virginia,  and  the  eastern 
shore  of  Maryland.     Norfolk  is  a  distributing  point  for  neighboring  regions  of  these  three  states. 

While  large  quantities  of  mullets  are  shipped  fresh,  doubtless  more  are  salted.  The 
leading  salt  mullet  shipper  estimates  that  20,000  barrels  are  shipped  annually  from  Beaufort 
and  Morehead  City.  The  process  of  preparing  the  salt  mullets  is  simple.  The  fish  are  split 
along  the  back,  cleaned,  salted,  and  placed  in  a  large  barrel  for  24  hours  or  more.  They  are 
then  taken  out,  allowed  to  drain,  and  repacked  in  a  fish  barrel;  brine  is  poured  over  them  and 
a  quart  of  Turks  Island  salt  placed  on  top.  When  closed  the  barrel  is  ready  for  shipment. 
Mullet  roe,  obtained  in  the  fall  (October)  is  much  valued  locally,  and  is  shipped  to  some 
extent.  Charleston,  S.  C,  offers  a  good  market.  Some  years  ago  an  attempt  was  made  at 
Beaufort  to  can  the  very  small  mullets.  The  fish  did  not  sell,  probably  partly  because  it  was 
an  innovation,  partly  because  of  the  method  of  canning.  While  it  may  be  that  with  proper 
method  a  good  canned  product  could  be  made,  it  does  not  seem  expedient  to  can  the  young 
of  such  an  important  fish,  unless  a  very  good  selling  product  is  made. 

Along  with  the  jumping  mullet  occurs  the  "silverside  mullet",  but  it  is  not  relatively 
abundant.  The  local  "fork-tail  mullet",  or  "maiden  mullet",  is  probably  not  a  distinct 
species  but  a  name  applied  to  the  medium-sized  mullets  taken  later  in  the  season.  The  little 
mullets  appearing  in  October  in  large  schools  are  supposed  to  come  from  Virginia  and  are 
sometimes  called  the  "Virginia  fleet". 

The  mullet  is  valued  next  to  shrimp  as  bait  in  hook-and-line  fishing,  and  its  indirect 
value  as  a  food  and  bait  in  nature  for  other  fish  must  be  counted;  it  is  preyed  upon  by  trout, 
blue-fish,  and  mackerel,  and  therefore  attracts  these  less  abundant  and  higher-priced  fish. 
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The  most  abundant  of  the  migratory  food  fishes  of  the  state  are  the  ale- 
wives,  or  river  herrings.  The  extent  to  which  these  entered  into  the  fisheries 
of  the  counties  in  1904  is  shown  in  the  following  detailed  table  in  which  the 
number,  weight,  and  value  of  the  fish  sold  fresh  and  salted  are  separately  given: 

Yield  of  Ale  wives  in  North  Carouna,  1904. 


COUNTIES. 


Beaufort 

Bertie 

Camden 

Carteret 

Chowan 

Craven 

Currituck 

Dare 

Duplin 

Gates 

Greene 

Hertford 

Hyde 

Lenoir 

Martin 

New  Hanover 

Pamlico 

Pasquotank. . 

Pender 

Perquimans. . 

Pitt 

Sampson 

Tyrrell 

Washington. . 

Total 


FRESH. 


Number. 


Pounds.  '  Value. 


436,660 

72,500 

26,000 

18,000 

3,991,7001 

182,614 

91,000 

815,000 

900! 

34,600 

3,950 

146,000! 

16,500' 

•     l,700l 

103,000 

4,780 

72,500 

202,200 

4,000 

743,000 

11,240 

17,620 

382,000 

428,000 


7,839,464 


218,330 

36,250 

13,000 

9,000 

1,995,850 

91,307 

45,500 

407,500 

450 

17,300 

1,975 

73,000 

8,250 

850| 

51,500 

2,390 

.    36,250 

101,100 

2,000 

371,500 

5,620 

8,810 

141,000 

231,000 


3,869,732 


$3,579 

590 

190 

120 

13,156 

1,605 

1,053 

12,619 

14 

346 

40 

1,438 

165 

17 

1,030 

52 

590 

1,702 

50 

3,715 

112 

174 

1,988 

1,861 


SALTED. 


46,206 


Number. 

Poundfl. 

Value. 





1 

■ 

40,000 

13,333 

$236 

9,852,300, 

•                     * 

3,284,101 

33,893 

190,000 
4,884,500 

63,334 
1,628,166. 

950 
24,373 

1 

23,000 

7,666 

94 

280,000 

93,333 

1,120 

88,000 

29,334 

515 

360,000 

120,000 

1,260 

1 

1 

.••.•.. 

454,000       151,334 


2,094 


3,695,000    1,231,667     13,667 


19,866,800'  6,622,268    78,202 


The  blue-fish  is  taken  in  largest  quantities  in  Dare  and  Carteret  counties. 
Its  economic  value  in  the  latter  county  and  the  peculiar  methods  of  capture 
there  adopted  are  thus  described  by. Dr.  Coker: 

The  blue-fish  is  one  of  the  most  important  fish  of  these  waters.  Its  value  varies  accord- 
ing to  size.  Large  and  medium  sell  best,  and  as  a  rule  are  sent  to  the  northern  markets,  while 
the  small  snappers  bring  little  more  than  half  the  price  of  the  other,  per  pound,  and  are  used 
chiefly  in  the  state  trade. 

Formerly  quite  abundant,  blue-fish  had  become  quite  scarce,  until  within  the  past  few 
years,  when  they  again  became  plentiful.  In  1903  they  were  taken  in  unprecedented  quanti- 
ties. Out  of  several  hundred  thousand  pounds  of  fish  shipped  from  these  points  during  October 
12  to  17,  inclusive  (one  dealer  shipped  197,000  pounds  and  is  considered  to  have  handled  half 
the  product  for  that  week),  more  than  three-fourths  were  blue-fish.  The  shipment  of  fish  dur- 
ing that  week  was  the  greatest  ever  made  from  these  points. 

Blue-fish  are  taken  by  "drifting"  for  them  in  the  inlet,  by  "set  nets"  on  the  outside,  and, 
in  less  degree,  by  "footing  them  up"  with  drag  nets  and  in  purse  seines.     The  "drifting"  is 
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employed  chiefly  in  fishing  for  blue-fish  and,  less  often,  gray  trout.  The  hauling  net  is  put 
over  and  boat  and  net  drift  with  the  tide  until  the  fish  strike  and  are  meshed.  The  shoals 
in  Beaufort  Inlet  offer  a  favorable  place  for  this  plan  of  fishing.  A  variation  of  this  is  the 
"drop-net"  method;  the  net  is  dropped  overboard  when  fish  are  detected  and  the  fish  are  then 
frightened  into  it.  Seines  of  different  mesh  may  be  in  readiness  to  be  used  according  to  the 
size  of  the  fish  expected.  Two  nets  may  be  used  in  ''setting,"  one  running  out  perpendicu- 
larly to  the  beach,  the  other  making  a  loop  or  sort  of  pound  at  the  other  end.  The  fish  swim- 
ming parallel  to  the  beach  strike  the  "leader",  where  some  are  meshed,  while  others  turn  out, 
going  into  the  "pound",  where  most  of  them  are  meshed.  "Footing  them  up"  is  the  method 
fommonly  used  inside  with  all  fish  except  mullet,  where  it  is  not  practicable  to  land  them. 
The  school  or  scattered  fish  are  first  surrounded  with  the  seine  (drag  net),  one  man  overboard 
holding  the  staff  at  one  end  of  the  seine  while  the  other  rows  the  skiff,  "shooting  the  net" 
around  the  region  to  be  dragged;  when  the  circle  is  complete  one  staff  is  stuck  into  the  ground, 
and  the  other  placed  in  the  skiff;  the  seine  is  then  gradually  pulled  in  and,  if  the  haul  seems 
to  be  light,  arranged  on  the  stem;  but  if  there  is  a  good  catch,  the  seine  is  put  in  over 
the  side  of  the  boat  and  is  afterwards  cleared  and  placed  on  the  stem  ready  for  a  new  haul. 
In  pulling  in  the  seine  one  man  handles  the  cork  line,  the  other,  standing  opposite,  the  lead 
line,  pulling  it  under  the  ball  of  his  foot,  which  he  uses  to  hold  the  line  to  the  bottom  and, 
if  it  comes  hard,  to  paw,  or  "foot",  the  line  to  him. 

A  purse  seine  may  be  700  or  800  meshes  deep  and  100  or  more  fathoms  long,  with  mesh 
of  .75  to  1  inch  bar.  A  purse  line  passes  through  rings  at  the  bottom.  Such  a  seine  is  usually 
worked  by  two  "purse  boats",  each  with  a  crew  of  6  to  10  men,  the  whole  pertaining  to  a 
two-mast  schooner  or  schooner-rigged  sharpie.  The  purse  boats  are  heavy  double-ended  row 
boats  25  feet  long  or  longer,  and  7  or  more  feet  in  width. 

OTHER   ECONOMIC   WATER  ANIMALS. 

Besides  the  fishes,  the  only  water  animals  of  noteworthy  importance  are 
oysters  and  quahogs,  or  round  clams.  The  value  of  the  oysters  exceeds  that 
of  any  fish  except  the  shad,  and  within  a  comparatively  few  years  oysters  may 
become  the  leading  fishery  product  as  a  result  of  cultivation  and  conservative 
methods.  Oystering  is  conducted  in  12  counties,  but  is  of  greatest  extent  in 
Beaufort,  Carteret,  Dare,  Hyde  and  Onslow  counties.  The  output  in  1902 
was  1,022,813  bushels,  which  sold  for  S268,363.  Quahogs  are  taken  for  market 
in  7  counties,  the  largest  quantities  being  obtained  in  Brunswick  and  Carteret. 
In  1902  the  total  yield  was  nearly  147,000  bushels,  which  brought  $86,662. 
Theincrease  in  the  output  of  this  species  in  the  past  15  years  has  been  marked. 
The  only  other  mollusks  now  taken  for  sale  are  scallops;  small  quantities  are 
gathered  in  Carteret  County,  the  product  in  1902  being  valued  at  S980. 

Among  crustaceans  the  common  blue  crab  is  the  only  species  of  importance. 
It  is  taken  chiefly  in  Carteret  County,  and  almost  the  entire  catch  is  sold  in  the 
soft-shell  stage.  The  value  of  this  fishery  in  1902  was  S14,653,  a  sum  that 
could  be  largely  increased  if  the  fishery  were  more  actively  prosecuted.  Limited 
quantities  of  shrimp  are  caught  in  New  Hanover  and  Pender  counties,  the  yield 
being  84,160  pounds,  valued  at  $2,700. 

The  reptilian  resources  of  North  Carolina  comprise  alligators,  green  and 
other  sea  turtles,  diamond-back  and  other  terrapins,  and  frogs.  At  the  present 
time  alligators  do  not  exist  in  sufficient  numbers  to  be  regularly  sought,  and 
they  have  ceased  to  figure  in  the  commercial  fisheries.  The  diamond-back 
terrapin  is  taken  mostly  about  Roanoke  Island,  but  the  catch  of  it  and  of  other 
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terrapins  and  turtles  is  comparatively  small,  being  valued  at  only  $11,630  in 
1902.  Frogs  are  hunted  to  a  limited  extent  in  Pasquotank  and  Camden  counties, 
where  about  1,000  dozen,  worth  $600,  were  obtained  in  1902. 

FUTURE  OF  THE  INDUSTRY. 

The  recent  trend  of  the  North  Carolina  fisheries  has  not  been  altogether 
satisfactory,  and  the  condition  of  the  industry  demands  the  thoughtful  consider* 
ation  of  fishermen  and  lawmakers.  The  state  has  shown  itself  ready  to 
enact  restrictive  legislation,  even  when  it  has  been  apparent  that  some  hard- 
ship would  result  to  fishermen  of  certain  locaUties;  and  there  is  every  reason  to 
believe  that  additional  legislation  will  be  pro\ided  when  its  necessity  has  been 
fully  appreciated.  Protective  measures  addressed  to  diminishing  fishes  must 
be  radical  if  they  are  to  accomplish  any  real  benefit,  and  must  necessarily  be 
modified  from  time  to  time  as  their  effects  and  defects  become  apparent. 

An  acquaintance  with  the  fisheries  of  North  CaroUna  extending  over  more 
than  20  years  justifies  the  author  in  expressing  the  following  outline  views 
regarding  the  future  of  the  industry: 

1.  The  fisheries  may  be  expected  to  deteriorate — 

(a)  Through  failure  of  the  state  to  provide  prompt  and  adequate  protection 
to  those  fishes  which  begin  to  show  a  decrease  in  abundance.  The  history 
of  the  sturgeon  is  an  unmistakable  indication  of  w^hat  will  eventually  hap- 
pen to  the  shad,  alewives,  striped  bass,  and  other  species  unless  ample  pro- 
vision is  made  for  the  survival  of  a  sufficient  percentage  of  the  annual  run 
until  spawning  has  ensued. 

(b)  Because  of  unnecessarily  wasteful  methods,  such  as  the  capture  of 
larger  quantities  of  food  fishes  than  can  be  utilized  or  disposed  of  to  advan- 
tage and  the  useless  destruction  of  large  numbers  of  fishes  of  no  present 
market  value  but  of  prospective  importance. 

(c)  Owing  to  careless  methods  of  packing  and  preserving  the  catch,  and 
to  failure  to  keep  abreast  of  the  progress  of  the  times  in  matters  affecting 
the  shipment  and  sale  of  fish. 

2.  The  fisheries  are  not  only  capable  of  maintenance  for  an  indefinite 
period  but  are  undoubtedly  susceptible  of  great  improvement — 

(a)  Through  recognition  and  avoidance  of  the  foregoing  causes  of  decUne. 
(6)  Through  the  utilization  of  resources  now  only  imperfectly  made  use  of 
or  entirely  neglected. 

(c)  Through  the  development  of  new  fishing  grounds  or  more  thorough 
exploitation  of  old  grounds.  This  applies  particularly  to  the  offshore  line 
and  net  fisheries,  on  the  submerged  banks  and  in  the  surface  waters. 

(d)  Through  increased  shipping  facilities  along  the  shores,  and  through 
the  increased  use  of  motor  vessels  in  the  inshore  and  offshore  fisheries. 

(e)  Through  the  increase  in  the  abundance  of  fish  and  other  economic 
creatures  as  a  result  of  cultivation  on  the  part  of  the  government,  the  state, 
and  private  individuals. 


CULTIVATION  AND  ACCLIMATIZATION  OF  FISHES 

IN  NORTH  CAROLINA.* 

IMPORTANCE   OF   SUCH   WORK. 

In  many  states  the  artificial  propagation  of  food  and  game  fishes  is  regarded 
as  a  coordinate,  if  not  as  potent,  a  factor  in  the  maintenance  of  the  supply  as 
restrictive  legislation;  and  cultivation  and  protection  are  therefore  often  jointly 
carried  on.  The  number  of  states  in  which  no  fish-cultural  operations  are  con- 
ducted is  rapidly  becoming  smaller,  and  it  is  only  a  matter  of  a  few  years  when 
every  state  and  territory  will  have  its  own  fish  hatcheries  for  the  replenishing 
of  purely  local  waters,  leaving  the  general  government  to  devote  its  energies 
chiefly  to  the  cultivation  of  the  migratory  and  coastal  fishes.  In  general,  there 
are  no  public  expenditures  that  will  insure  more  certain  and  more  immediate 
returns  than  those  devoted  to  intelligent  and  systematic  fish-culture;  while  the 
private  owners  of  ponds,  lakes,  and  small  streams  will  find  that  aquiculture  is  as 
profitable  as  agriculture  and  at  the  same  time  yields  such  a  variety  in  diet  and 
such  opportunity  for  recreation  that  every  one  who  has  the  facilities  should 
engage  in  it. 

The  supply  of  food  and  game  fishes  of  many  states  has  been  greatly  increased 
by  the  introduction  of  nonindigenous  species  by  the  federal  government,  the 
state  authorities,  and  private  persons;  but  in  North  Carolina  only  a  limited 
amount  of  such  work  has  been  attempted.  The  demand  and  the  necessity  for 
introducing  foreign  fishes  in  this  state  are  comparatively  slight,  and  efforts  to 
improve  the  fish  supply  have  been  and  can  continue  to  be  directed  into  more 
important  channels. 

Although  North  Carolina  was  one  of  the  first  states  to  take  up  the  artificial 
propagation  of  fishes,  it  soon  abandoned  all  work  of  the  kind;  and  for  many 
years  the  demands  for  fish  culture  in  the  state  have  been  met  as  far  as  practicable 
by  the  federal  government.  It  would  appear  to  be  incumbent  on  the  state  to 
establish  and  maintain  a  number  of  small  and  comparatively  inexpensive 
hatcheries,  in  the  most  favorable  situations,  for  the  special  purpose  (1)  of  pro- 
viding brood  stocks  of  fish  for  private  ponds  and  streams,  so  that  the  cultivation 
of  food  and  game  fishes  by  individuals  may  be  encouraged  and  facilitated,  and 
(2)  of  keeping  public  waters  replenished  with  various  desirable  fishes,  including 
those  which  may  serve  to  attract  anglers  from  outside  the  state.  Among  the 
species  that  might  advantageously  be  cultivated  are  brook  trout,  rainbow  trout, 

*  For  much  of  the  historical  and  other  matter  in  this  chapter,  the  author  is  indebted  to 
Mr.  S.  G.  Worth. 


414  FISHES   OF   NORTH  CAROLINA. 

small-mouth  black  bass,  and  spotted  cat-fish  for  the  mountainous  regions,  and 
large  mouth  black  bass,  strawberry  bass,  and  various  sun-fishes  for  the  lowland 
waters. 

EARLY   FISH-CULTURAL  WORK. 

Prior  to  the  inception  of  fish  culture  under  state  auspices  the  federal  govern- 
ment has  conducted  some  interesting  initial  and  experimental  work  in  local 
waters,  and  had  employed  therein  several  prominent  fish  culturists:  Thus  in 
1873,  under  the  direction  of  U.  S.  Fish  Commissioner  Baird,  about  45,000  shad 
were  hatched  at  New  Bern,  and  100,000  striped  bass  at  Weldon,  and  these  were 
planted  in  local  waters.  In  1875  shad  hatching  was  attempted  at  New  Bern 
by  Mr.  J.  W.  Milner  on  behalf  of  the  general  government,  but  no  noteworthy 
results  were  obtained. 

In  1877  the  state  began  fish-cultural  operations  on  its  own  account,  in  com- 
pliance with  an  act  of  the  legislature  requiring  the  board  of  agriculture  "  at  once 
to  provide  for  stocking  all  available  waters  of  the  state  with  the  most  approved 
breeds  of  fishes.''  In  May  of  that  year,  Mr.  Frank  N.  Clark,  of  Northville, 
Michigan,  was  engaged  through  Professor  Baird  to  superintend  shad  hatching 
on  the  Neuse,  and  the  work  was  conducted  at  several  points  above  New  Bern, 
but  with  little  success  owing  to  unfavorable  seasonal  conditions.  The  most 
important  feature  of  these  operations  was  the  employment  of  a  number  of  local 
volunteer  assistants  who  were  desirous  of  learning  the  methods  and  principles 
of  fish  culture;  among  these  was  Mr.  S.  G.  Worth,  who  a  few  years  later  became 
the  first  superintendent  of  fisheries.  In  the  fall  of  the  same  year  a  trout  and 
salmon  hatchery  was  constructed  at  Swannanoa  Gap  by  Mr.  W.  F.  Page,  assisted 
by  Mr.  Worth,  who  later  enlarged  and  improved  the  hatchery;  and  the  incuba- 
tion of  brook  trout  eggs  and  California  salmon  eggs  was  begun  shortly  thereafter. 

The  shad  hatching  in  1878  was  noteworthy  because  conducted  jointly  by 
Mr.  Milner  representing  the  U.  S.  Fish  Commission,  Colonel  Marshall  McDonald 
representing  Virginia,  Major  T.  B.  Ferguson  representing  Maryland,  and  Colonel 
L.  L.  Polk,  commissioner  of  agriculture  for  North  Carolina.  The  site  of  the 
operations  was  Salmon  Creek  at  the  head  of  Albemarle  Sound,  and  the  season 
was  the  most  successful  up  to  that  time,  a  number  of  million  fry  being  pro- 
duced. In  1879  a  second  hatchery  was  built  by  the  state  at  Morganton,  and 
during  the  next  three  years  salmon,  trout,  and  carp  were  hatched  and  distrib- 
uted, the  station  being  abandoned  in  1882. 

Shad  hatching  was  continued  by  the  United  States  government  in  1879 
at  the  mouth  of  Chowan  River,  the  steamer  Lookout  being  employed  in  the 
work.  In  1880  the  state  constructed  a  shad  hatchery  at  Avoca  and  utilized 
the  eggs  furnished  by  the  Capehart  seine  fisheries  at  Sutton  Beach  and  Scotch 
Hall,  the  operations  proving  quite  successful.  It  was  in  1881  that  the  steamer 
Fish-Hawk  was  first  detailed  for  the  same  work,  with  headquarters  at  Avoca, 
and  from  that  time  down  to  a  comparatively  recent  date  that  vessel  was  engaged 
in  shad  hatching  in  Albemarle  Sound  nearly  every  season.    The  state  con- 
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tinued  to  operate  the  hatchery  at  Avoca  until  1884,  and  in  1882  adopted  the 
McDonald  hatching  jar,  being  the  first  state  to  employ  this  most  important 
device. 

From  1879  to  1884  the  state  superintendent  of  fisheries,  Mr.  Worth, 
carried  on  experimental  work  in  the  hatching  of  the  striped  bass  on  Roanoke 
River  near  Weldon,  and  in  the  last  year  named,  being  financially  aided  by  the 
United  States  Commissioner  of  Fisheries,  took  over  4  million  eggs.  Thus  was 
laid  the  foundation  for  the  striped  bass  work  taken  up  later  by  Mr.  Worth  as  a 
superintendent  of  the  Bureau  of  Fisheries. 

In  1885  the  state  discontinued  all  fish-cultural  work,  and  since  that  time 
the  responsibility  for  maintaining  the  local  fish  supply  by  artificial  propagation 
has  devolved  on  the  general  government. 

INTRODUCTION   OF   NONINDIGENOUS  FISHES. 

The  carp  supplied  to  North  Carolina  applicants  by  the  U.  S.  Bureau  of 
Fisheries  in  1879  met  with  such  a  cordial  reception  that  there  was  developed  an 
extraordinary  demand  for  this  species,  and  in  1882  the  state  fishery  authorities 
were  obliged  to  construct  ponds  near  Raleigh  in  which  to  conduct  breeding 
operations.  The  general  government  continued  to  send  carp  to  the  state,  and 
in  1883  the  product  of  the  local  hatching  ponds  began  to  be  available.  In  1885 
it  was  reported  that  at  least  2,000  special  carp  ponds  had  been  built  in  North 
Carolina,  and  that  92  out  of  the  96  counties  in  the  state  had  received  carp. 
Through  the  overflowing  or  breaking  of  the  banks  of  ponds,  the  carp  escaped  and 
gradually  became  firmly  established  in  the  rivers  and  other  open  waters,  and 
has  now  taken  its  place  as  one  of  the  best  known  and  most  widely  distributed 
of  the  food  fishes  of  the  state. 

The  history  of  carp  culture  in  North  Carolina  has  been  quite  similar  to  that 
in  various  other  states.  The  fish  was  planted  in  unsuitable  waters  or  received 
improper  attention;  and  more  was  expected  of  it  than  was  ever  claimed  by 
those  who  advocated  its  introduction  into  American  waters.  The  natural 
result  was  disappointment,  loss  of  interest,  and  gradual  abandonment  of  the 
enterprise  by  individuals.  The  carp,  however,  is  suitable  to-day,  just  as  it 
was  when  its  planting  was  first  undertaken,  for  the  stocking  of  warm,  shallow 
waters  of  limited  area  in  which  no  other  fish  or  no  better  fish  will  survive  or 
flourish. 

The  introduction  of  the  rainbow  or  California  trout  {Salmo  irideus)  was 
begun  in  1880  and  has  been  continued  until  the  present  time,  the  plants  of 
young  fish  by  the  federal  government  now  numbering  many  thousands  each 
year.  The  fish  has  become  widely  distributed  and  firmly  established,  and  is 
one  of  the  most  attractive  species  in  the  mountainous  sections  of  the  state. 

The  introduction  of  a  number  of  other  fishes  into  the  waters  of  North  Caro- 
lina has  been  attempted  from  time  to  time,  among  these  being  various  kinds  of 
salmon.     The  early  attempts  to  establish  salmons  were  perhaps  justifiable  in 
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view  of  the  lack  of  knowledge  of  the  requirements  of  those  fishes,  but  they  are 
now  known  to  have  been  entirely  useless  expenditures  of  time  and  money. 
Beginning  in  1877  and  continuing  for  four  years,  the  federal  fishery  bureau 
donated  eggs  of  the  quinnat  salmon  (Oncorhynchus  Ischawylacha)  to  the  state 
authorities.  The  eggs  were  incubated  at  the  Swannanoa  and  Morganton 
hatcheries,  and  748,000  young  were  planted  in  the  headwaters  of  the  French 
Broad,  Catawba,  and  Yadkin  rivers.  In  1SS3  it  was  reported  that  no  apparent 
results  had  attended  this  work,  and  further  efforts  in  this  line  were  abandoned. 
In  ISSl  the  state  received  from  the  federal  government  20,000  eggs  of  the 
Atlantic  salmon  (Salmo  solar),  which  were  hatched  at  Morganton  with  an 
approximate  loss  of  25  per  cent,  and  the  resulting  fry  were  deposited  in  the 
mountain  streams  the  same  year.  As  the  natural  habitat  of  this  salmon  includes 
no  streams  south  of  New  York,  the  waters  of  North  Carolina  were  manifestly 
unsuited  for  the  species  and  the  attempt  was  almost  necessarily  a  failure,  not 
so  much  because  the  mountain  streams  are  not  congenial  as  because  of  the  high 


Fig.  188.     Rainbow  Trout.    Salitw  irui«u. 

temperature  and  muddy  character  of  the  rivers  in  the  Piedmont  and  coastal 
plain  regions  through  which  the  salmon  would  have  to  pass  while  going  to  and 
from  their  spawning  grounds 

A  salmon  from  the  planting  of  which  results  were  much  more  Hkely  is  the 
landlocked  salmon  {SoItiio  sebago)  of  Maine,  which  inhabits  lakes  and  streams, 
and  has  lost  the  migratory  instinct.  Two  lots  of  eggs  were  donated  to  North 
Carolina  by  Professor  Baird,  and  the  fry  hatched  therefrom,  to  the  number  of 
28,300,  were  planted  in  1878  and  1881  in  the  Dan,  Linville,  Mayo  and  Johns 
rivers,  in  various  creeks  in  McDowell  and  Burke  counties,  and  in  numerous 
ponds  near  Charlotte,  Greensboro,  Morganton,  Salisbury,  and  other  places.  No 
results  from  these  plants  were  ever  noted.  Probably  the  only  waters  in  North 
Carolina  in  which  it  is  reasonable  to  expect  a  satisfactory  outcome  from  the 
planting  of  landlocked  salmon  are  the  artificial  lakes  on  the  property  of  the 
Toxaway  Company  in  Transylvania  County;  and  the  U.  S.  Bureau  of  Fisheries 
has  recently  planted  fry  in  one  of  these  lakes. 
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RECENT    FISH-CULTURAL   WORK. 

The  U.  S.  Bureau  of  Fisheries,  in  pursuance  of  its  policy  of  aiding  the  states 
in  maintaining  their  fish  supply,  has  devoted  much  attention  to  North  Caro- 
lina. Large  numbers  of  native  fishes  from  outside  hatcheries  have  been  planted 
in  the  state,  among  these  being  the  brook  trout,  the  large-mouth  and  small- 
mouth  black  basses,  the  strawberry  bass,  various  sun-fishes,  and  several  kinds 
of  cat-fishes.  The  most  important  work  of  the  general  government,  however, 
has  been  addressed  to  the  shad  and  the  striped  bass,  and  has  been  conducted 
in  local  hatcheries. 

For  many  years  the  steamer  Fish-Hawk  was  sent  to  the  state  each  spring 
for  the  purpose  of  hatching  shad,  the  site  of  the  vessel's  operations  being  the 
western  end  of  Albemarle  Sound.  This  vessel  is  in  reality  a  floating  hatchery, 
and  the  main  deck  can  be  so  arranged  as  to  accommodate  a  large  number  of 
shad  eggs.  Many  millions  of  young  fish,  hatched  from  eggs  that  would  other- 
wise have  been  sent  to  market,  were  thus  deposited  in  local  waters;  and  the 
work  of  the  Fish-Hawk  must  be  regarded  as  one  of  the  most  beneficent  agencies 
that  have  been  employed  in  the  interest  of  the  North  Carolina  fisheries. 

Necessity  for  further  operations  by  the  Fish-Hawk  was  largely  reduced  by 
the  construction  in  1900  of  a  permanent  government  shad  hatchery  at  the  head 
of  Albemarle  Sound,  on  Pembroke  Creek,  near  Edenton.  This  modern  plant, 
located  in  the  vicinity  of  the  principal  spawning  grounds  in  the  state,  should  be 
able  to  liberate  each  spring  such  an  immense  number  of  young  shad  that  the 
perpetuity  of  the  run  would  be  insured;  but  its  operations  have  been  greatly 
restricted  by  the  scarcity  of  spawning  fish,  and  the  full  measure  of  its  useful- 
ness has  never  been  accomplished.  The  serious  menace  to  the  shad  fishery  that 
this  condition  indicates  has  been  pointed  out  to  the  state,  and  it  is  hoped  that 
the  restrictive  legislation  shown  to  be  necessary  will  accomplish  the  desired 
end  without  resort  to  more  radical  measures. 

The  favorable  opportunity  for  cultivating  the  striped  bass  afforded  by  the 
large  run  of  this  fish  in  the  Roanoke  has  induced  the  U.  S.  Bureau  of  Fisheries 
to  establish  temporary  hatching  stations  near  Weldon.  The  work  has  been 
conducted  for  several  years  under  the  direction  of  Superintendent  S.  G.  Worth, 
and  several  million  of  young  fish  have  been  hatched  and  released  in  the  river 
each  season. 

Further  work  that  may  be  undertaken  by  the  government  is  the  artificial 
propagation  of  the  sea  mullet,  spotted  squeteague,  and  other  valuable  salt- 
water species.  Inquiries  extending  over  a  number  of  seasons  have  failed  to 
disclose  the  exact  spawning  grounds  of  the  mullet,  and  the  artificial  hatching 
of  this  fish  has  not  yet  been  accomplished,  although  it  is  believed  that  this  and 
other  fish-cultural  problems  will  be  experimentally  solved  at  the  Beaufort 
laboratory. 
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Fool-fish 341,  342 

Forktailed  cat-fish 65 

Four-spotted  flounder 389 

Fresh-water  eel 108 

tailor 121 

trout 245 

Fri^te  mackerel 186 

Fusiform  darter 267 

Gaff-topsail  cat 62 

pompano 212 

Gag 277 

Gar-fish 157,  158,  159 

ffreen 157 

k>ng-nosed 58 

pike 58 

red-billed 161 

German  carp 105 

Gizzard  shad 1 18 

Glassv  darter 262 

Glut  nerring 124 

Goat-fish 185 

Goby .365,368 

Hobnes' 366 

naked 368 

spotted 364 

Goegle-eye  122,  234 

Golden-mined  mullet 80 

mullet 80 

shiner 88 

trout 248 

Goode's  cat-fish. .  •. 66 

Goody... 316 

Goose-fish 398 

Goujon 69 

Gray  trout 310 

snapper 286 

Green-eye 140 

fish 215 
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Gre«n  ear 157 

headed  minnow 95 

sided  darter 259 

Grindle 60 

Grouper,  black 278 

Nassau 275 

red 276 

yellow-finned 278 

Grunt    292,  293 

black 292 

ped-mouthed 293 

Guavina 364 

Gudgeon 85 

Guitar-fish 40 

Gurnard,  big-headed 360 

Hair-tail 195 

Hairy-back 129 

Hake 323,  383,  384 

Earll's 384 

Half-beak 161,  162 

Hamlet 275 

Hammer-head 36 

headed  shark 35,  36 

Hard-head •. 318 

tail 206 

Harvest-fish 223,  224 

Head-fish 352 

Herring. 124 

big-eved    116,  122 

branch 122 

fall 121 

glut 124 

May 124 

school 124 

sea 120 

tailor 121 

thread 129 

wall-eyed 122 

Hick 121 

Hickory  shad    118,  121 

High-backed  minnow 103 

finned  minnow 96 

Hog-choker 396 

fish 290,329 

molly 253 

sucker 74 

Holbrookes  sun-fish 242 

Holmes'  eoby 366 

Homed  dace 86 

pout 67 

Homy-head 104 

Horse  crevalle 205,  206 

eye  jack 206 

fish    80,  172,209,210 

head 210 

mackerel 166,  188,  205,  206 

Hound-fish 158,  159 

Irish  pompano 304,  305 

Iron-colored  minnow 97 

Jack 121.  143,  144,  205,  248 

crevalle 205,  206 

horse-eye 206 

salmon 248 

Jakie 38 
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Jenny,  silver 

Jimmy 

Joe,  blue 

Johnny  darter 

Jumping  mullet 81, 

Jump-rocks 

Jure! 

Killi-fish 146, 

Rathbun's 

King  cero 

fish 114,  192,  193,321, 

Knotty-head 

Lace-nn 

Lady-fish 

ray 

Lafayette 

Lamprey 

eel 

sea 

Lamprus  eel 

Lancelet 

Lancet-fish 

Large-eared  sun-fish 

mouthed  ^lack  bass 

cat 

Leather-ear 

perch 

robin 

jacket   200, 

Lemon-toad 

Little  sun-fish    235, 

tunny  

Lizard-fish 

Log  perch 

Long-eared  sun-fish 

mingo 

nos^  dace 

.     ,«*'■ 

spmed  porgy 

Lookdown 

Mackerel,  common 

frigate 

horse 116,  188,205, 

round 

snapping 

Spanish 

sf)otted 

yellow 

Mad-tom 70 

Mangrove  snapper 

Mattowacca 

May-fish 

herring 

Menhaden 

Milky-tailed  minnow 

Miller's  thumb 

Mill-pond  perch 

Mingo,  long 

Minnow 97,  98,  99,  100,  102,  146, 

Brimley's 

fiery-black 

ereen-headed 

high-backed 

finned 
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. . 305      Minnow,  iron-colored 97 

.  .316  milky-tailed 93 

.241  mud 141 

.  .260  red-cheeked 94 

180  lipped 96 

81  saffron-colored 95 

206  sheepshead 151 

148  short 151 

149  sQvery ; 85 

192  snowy 92 

323  spring 148 

104  star-headed 150 

9i  thick-lipped 103 

117  top 152,  154 

46  variegated 151 

3 16      Mississippi  cat-fish 64 

28      Mbla 352 

28      Monk-fish 38 

28      Moon-eye 1 18 

28  fish 207,  209,  210,  334,  352 

27      Moray,  spotted ' 113 

337      Mountain  trout 135 

240      Mouse-fish 400 

245      Mud  bass 232 

62  cat-fish   68,  69 

239  chub 234 

239  fish    60,  141,  147 

239  flounder 386 

339  minnow 141 

351  perch 232 

236  shad 118 

187  sun-fish 232 

139      Mullet 74.  80,  180,  182 

253  blue 78 

239  back 182 

343  golden 80 

101  finned 80 

58  jumping   81,  180 

298  red-horse 80 

210  sea 321,323 

194  silverside 182 

186  striped 180 

206  sucker 80 

194  sucking 77 

215  Virginia 321 

190  white 77.  79,  182 

192      Mull-head .357 

206      Mummichog 147 

,  71       Muskallunge,  Ohio 144 

286      Mutton-fish    288.  378 

121      Naked  goby 368 

146  Nancy  shad 118 

124      Nanny  shad 118 

130      Nassau  grouper .' 275 

93  Nurse-fish 38 

357      Ocean  eel HI 

231      Ohio  muskallunge 144 

343      Olbacore 205,  206 

147  Old-wife 130 

96      Orange-colored  dart<*r 257 

94  Oyster-fish   327,  373 

95  Paddle-fish 54 

103       Parrot-fish,  white-spotted 334 

96  Perch 232.  274.  314 
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Perch,  black 274,  284 

blue 241 

leather-ear 239 

log 253 

m3l-pond 231 

mud 232 

pike 248 

pirate 174 

raccoon 250 

robin 239,242 

Band 242,314 

aea 284 

silver 274,314 

speckled   230,  236 

white 230,  274,  314 

yellow 250 

finned 314 

Permit 213 

Pickerel 143,  248 

chain 143 

Pig-fish 290 

Pike 139,  143 

black 143 

blue 248 

duck-billed 143 

gar 58 

perch '.248 

red-finned 143 

sand 139 

sea 116 

wall-eyed 248 

yellow 248 

Pilot 370 

shark 201,  202 

shark's 370 

Pin-fish    296,  297,  299,  302 

spot-tailed 302 

Pipe-fish 170,  171 

Pirate  perch 174 

Plaice 386 

Pogy 334 

Pompano    213,  214 

gaff-topsail 212 

Irish 304,305 

round 213 

Porcupine-fish 350 

Porgee 334 

Porgy 296 

long-spined 298 

southern 297 

white-bone 298 

Portuffuese-man-of-war-fish 221 

Pout,  homed 67 

Puffer   347,  348 

Pumpkin-seed 242 

Puppy  drum 320 

Pygmy  sun-fish 228 

Rabbit-fish 348 

Raccoon  perch 250 

Rainbow  trout 137 

Rainwater-fish 151 

Rathbun's  killi-fish 149 

Ray 40 

brier 41 
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Ray,  butterfly 45 

cow-nosed 46 

eagle 47 

electric 43 

lady 46 

sting 44,  46 

spotted  sting 46 

whip 44,  47 

Razor-fish 332 

Red-bellied  bream 239 

belly   239,242 

billed  gar ' 161 

cheeked  minnow 94 

drum 320 

eye 233,234 

eyed  bream 234 

fin   80,250 

finned  pike 143 

fish 320 

grouper 276 

horse    77,  79,  80,  82,  83 

mtdlet   80 

small-mouthed   77 

lined  darter 266 

lipped  minnow 96 

mouthed  grunt 293 

snapper 287 

spotted  darter 265 

Remora 369,  370 

Ribbon-fish 326 

Ring-tailed  bre:im 302 

River  cat-fish 65 

chub 104 

trout 48 

Roach 85,  88,  316 

shad 88 

Roanoke  darter 256 

Robin   242,  299 

leather-ear 239 

perch 239,242 

Rock 271 

bass 233 

fisb 271,278 

sea  bass 281 

toad....' 373 

Round-head 321 

mackerel 194 

pompano 213 

Rudder-fish   201,  202,  306 

Runner 200,  206 

Sabre-fish 195 

Sail-fish 198 

Sailor's  choice  290,  299,  302 

Saffron-colored  minnow 95 

Salmon   248,  311 

California 248 

jack 248 

trout 311 

Salt-water  bream 299,  302 

Sand-bar  shark 37 

flounder 386,  391 

spotted 391 

perch 242,314 

pike 139 
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Sand  shark 37 

fikatc 45 

sucker 73 

Sardine 176,  177,  178 

Sargassum-fish 400 

Satin-fin 93 

Saury 163 

Saw-fish 39 

Scabbard-fish 195 

Scallop-fish 365 

Scaly  darter 257 

School  herring 124 

Schoolmaster 287 

Scorpion-fish 355 

Scup   296,297 

southern 297 

Scuppaug 296 

Sea  bass 279 

rock 281 

cat-fish   62,  63 

devil 47 

drum 324 

eel ■ Ill 

preen  darter 263 

Herring 120 

horse 172 

spotted 173 

lamprey 28 

mink 321,  323 

mullet 321,323 

perch 284 

pike 116 

robin 359,  360,  361 

trout   310,311 

Seaweed-fish 377 

spotted 376 

Sergeant-fish 220 

Shad   125,  130 

fall 121 

gizzard 118 

hickory  118,  121 

mud 118 

nancy 118 

nanny 118 

roach 88 

tailor 121 

trout 310 

whit€ 125 

winter 118 

Shark,  blue 34 

bonnet-headed 35 

nosed 35 

cat 31 

cow 30 

dusky 33 

hammer-headed 35,  36 

pilot 201,  202 

sand 37 

bar 37 

sharp-nosed 34 

shovel-heade<l 35 

sucker 370 

Shark's  pilot 370 

Sharp-nosed  shark 34 
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Sharp-nosed  sturgeon 55 

.  Sheepshead 300 

minnow 151 

Shell-fish 345 

Shielded  darter 255 

Shiner 77,  85,  88,  90,  91,  92,  94,  118 

golden 88 

spotted 102 

sun-fish 88 

Shock-fish 43 

Shoemaker 207 

Short  big-eye 285 

mmnow 151 

Shovel-headed  shark 35 

nose •. .  37 

Short-nosed  sturgeon 57 

Silver  cat-fish 62 

chub 104 

fin 91,93 

fish 114,  178 

jenny 305 

perch 274,314 

squeteague 309 

whiting 323 

Silverside 176,  177,  178 

mullet 182 

Silvery  minnow 85 

Skate 45 

barndoor 41 

smooth 41 

sand 45 

winter 41 

Skip-jack   121,  215 

Skipper 163 

Slim  flying-toad 360 

Slippery  (fick 330 

Small  dolphin 227 

mouthed  black  bass 244 

cat-fish 63 

red-horse 77 

Smelt   85,  133,  176 

Smooth  dog-fish 32 

skate 41 

Snapper 292 

gray 286 

mangrove 286 

red 287 

Snapping  mackerel 215 

Snowy  minnow 92 

Snub-nosed  darter 358 

Sole 396,397 

Southern  flounder 388 

Porgy 297 

scup 297 

squeteague 311 

Spade-fish 334 

Spanish  mackerel 190 

Spawn-eater 91 

Spear-fish 199 

SpecUed  perch 230,  236 

trout   35,311 

Spiny  toad-fish 351 

Spoon-billed  cat-fish 54 

Spot 316 
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Spot-taUed  pin-fish '.302 

Spotted  baas 320 

cat-fish 64 

cero 192 

filfr-fish 343 

finned  donoella 331 

goby 364 

head  darter 262 

mackerel 192 

moray 113 

sand  flounder 391 

sea-horse 173 

seaweed-fish 376 

shiner 102 

s(]^ueteague 311 

sting-ray 46 

sucker 75 

weak-fish 311 

Spring  minnow 148 

Squeteague 310 

silver 309 

southern 311 

spotted 311 

Squirrel-fish 282 

Star 223 

fish 223 

eazer 371 

Headed  minnow 150 

Steamboat 284 

Stingaree 44 

Sting-ray 44,  46 

spotted 46 

Stone-lugger 85 

roUer 74,  85 

Strawberry  bass 230 

Striped  anchovy 133 

bass 271 

flying-toad 359 

mullet 180 

Sturgeon    55,  67 

sharp-nosed 55 

short-nosed 57 

Sucker   : .  .78,  79,  81,  369 

black 74 

winter 75 

chub 74 

common 73 

hoff 74 

mmlet 80 

sand 73 

spotted 75 

trout 80 

white 73,  79 

winter 75 

Sucking  mullet 77 

Sunmier  flounder 386 

trout 310 

Sun-fish 206,  209,  210,  214,  231,  352 

black-banded 237 

blue 241 

spotted 236 

Holbrook's 242 

large-eared 240 

Uttle 235,236 
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Sun-fish  long-eared 239 

mud 232 

pygmy 228 

shmer 88 

trout 310 

Surf  whiting 323 

Surgeon-fish 337 

Swannanoa  darter 264 

SweU-fish    347,  348 

toad 347,348,351 

Sword-fish 195,  197 

Tabby-cat 71 

Tailor 215 

freshwater 121 

herring 121 

shad 121 

Tang 337 

Tarpon 114 

Tautog 327 

Ten-pounder 1 16 

Tessellated  darter 260 

Thread-fish 207 

herring 129 

Thick-lipped  minnow 103 

Thorny-back 299 

Toad 373 

fish 373 

Tobacco-box 242 

Tom-cod 384 

tate 293 

Tongue-fish 397 

Top  minnow 152,  154 

Torpedo 43 

Trout    245,  310,  311 

bastard 309 

black 311 

brook 135,  248 

Califomia 137 

fresh-water 245 

golden 248 

gray.. 310 

mountain 135 

rainbow 137 

river 248 

salmon 311 

sea 310,311 

shad 310 

speckled   135,  31 1 

sucker 80 

sununer 310 

sun 310 

yellow-finned 310 

Trigger-fish 339 

Triple-tail 284 

Trumpet-fish 168 

Trunk-fish 345,  346 

Tunny 188 

little 187 

Variegated  minnow 151 

Virginia  mullet 321 

Wall-eyed  herring 122 

pike 248 

Warmouth 234 

Weak-fish 310 
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Weak-fish  spotted 311 

Welshman 245 

Will,  black 279 

Window-pane  flounder 391 

Winter  flounder 390 

shad 118 

skate 41 

sucker 75 

black 75 

Whiff 393,394 

Whipparee 47 

Whip-ray   44,  47 

Whit«-bone  porgy 298 

cat-fish 65 

mullet 77,  79,  182 

perch 230,274,314 

shad 125 


PAGE. 

Whit€-spotted  parrot-fish 334 

sucker 73,  79 

Whiting 321,  323 

Carolina 321 

silver 323 

surf 323 

Wolf-fish 117 

Yellow-belly 239.  242 

cat-fish  66,  67,  69 

finned  grouper 278 

perch 314 

trout 310 

jack 204 

mackerel 206 

perch 250 

pike 248 

tail 130,  202,314 
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Abramis  chrysoleucas 88 

crysoleucas 88 

AcantharchuB 232 

pomotis 232 

Acanthoptenrgii 173 

Acanthunis  bahianus 338 

Achirus 395 

achirus 396 

mollis 396 

fasciatus 396 

lineatus 396 

achirus,  Achirus ' 396 

mollis,  Achirus 396 

Acipenser 55 

breviiostrum 57 

oxyrhynchus 55 

sturio  oxyrhynchus 55 

Acipenserids 55 

aculeatus,  Chrysophrys 297 

Stenotomus 297 

acuminatus,  Eques 326 

Granmiistes 326 

acus,  Sphyraena 158 

Tylosurus 158 

iElurichthys  felis 62 

marinus 62 

sstivalis,  Clupea 124 

Pomolobus 124 

Aetobatus 46 

narinari 46 

affinis,  Clinostomus 87 

Esox 143 

Gambusia 152 

Heterandria 152 

albeolus,  Notropis 94 

megalops 94 

albidus,  Ameiurus 65 

Tetrapturus 199 

albiguttus,  Pu^chthys 388 

.  Albula 117 

conorhynchus 117 

vulpes 117 

AlbuUda 116 

album,  Moxostoma 79 

Myxostoma 79 

Albumellus  altipinnis 96 

amcenus ffO 

arge 98 

matutinus 99 

Albumops  saludanus 91 

albumus,  Menticirrus 321 

albus,  Ptychostomus 79 


the  orders,  families,  genera,  and  species  of  fishes 
the  case  of  specific  names,  synonyms  also  are 

PAGE. 

Alectis 207 

ciliaris 207 

Alectris  crinitus 207 

alepidotus,  Chstodon 223 

Peprilus 223 

Stromateus 223 

alleterata,  Gynmosarda 187 

alleteratus,  Scomber .•'. 187 

Alosa 125 

cyanonoton 124 

pnestabilis 125 

sapidissima 125 

altipinnis,  Albumellus 96 

Notropis 96 

altus,  Priacanthus 285 

Pseudopriacanthus 285 

Alutera  aurantiaca 342 

cuspicauda 342 

punctata 343 

schcBpfii 342 

Alvordius  crassus 255 

evides 254 

Ambloplites 233 

rupestris 233 

amblops,  Hybopsis 104 

Rutilus J 104 

Amblyopsidse 155 

Ameiurus 65 

albidus 65 

catus 65 

erebennus 66 

natalis 66 

nebulosus 67 

niveiventris 65 

platycephalus 68 

americana,  Morone 274 

Perca 274 

Stilbe 88 

americanum,  Stizostedion 248 

americanus,  Carcharias 37 

Cyprinus 321 

Esox 143 

Lucius 143 

Menticirrhus 321 

Pleuronectes 390 

Pseudopleuronectes 390 

Amia  calva 60 

Amiatids 59 

Amiatus 59 

calva 60 

amcenus,  Albumellus 99 

Notropis 99 
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Amphioxi 27 

Amphioxus 27 

caribseus 27 

analis,  Lutianus 288 

Mesoprion 288 

Neomsenis 288 

analostana,  Cyprinus 93 

analostanus,  Notropis 93 

Anchovia 133 

brownii 133 

mitchilli 134 

Ancylopsetta 389 

quadrocellata 389 

Anguilla 108 

anguilla  rostrata 108 

bostoniensis 108 

chrisypa 108 

chrysypa 108 

viilgariB .* 108 

anguilla  rostrata,  Anguilla 108 

Anguillidffi 107 

anguillaris,  Blennius 378 

Zoarces 378 

anisurum,  Moxostoma 77 

anisurus,  Catostomus 77 

anomalum,  Campostoma 85 

anomalu8,  Rutilus 85 

anoplus,  Astroscopus 371 

Antennariidae 399 

Anthias  striatus 275 

antillarum,  Chilomyct^rus 352 

antiquorum,  Hippocampus 172 

PriJBtis 39 

Aphoristia  fasciata 397 

plagiusa 397 

Aphredoderidse 174 

Aphredoderus 174 

sayanus 174 

apoda,  Perca.  .* 287 

Apodes 107 

apodus,  Lutianus. 287 

NeomsBnis  / 287 

Apogonichthyidae 269 

ArchosarguB 300 

probatocephalus 300 

arctifronS;  Citharichthys 393 

arcuatum,  Hsemulon 292 

arge,  Albumellus 98 

Notropis 98 

argentea,  Selene 210 

argenteus,  Eucinostomus 305 

Argyreus  iunatus 101 

Argyriosus  capillaris 210 

vomer 210 

argyritis,  Hybognathus 85 

ar^jnrops,  Stenotomus 296 

Anopsis  felis 63 

milberti 63 

Arius  milberti 63 

Arlina  effukens 261 

Asterosponoyli 31 

Atherina  brownii 133 

menidia 176 

Atherinidae 175 

atherinoides,  Notropis. ; 99 
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Athlennes 159 

hians 159 

atlanticusi  Megalops 114 

Tarpon 114 

atrarius,  Gentropristis 279 

Serranus 279 

atraria,  Perca 279 

atrilatus,  Zygonectes 152 

atromaculatus,  Semotilus 86 

atronasus,  Cyprinus 101 

Rhinichthys 101 

Astroscopus 371 

anoplus 371 

y-grsBcum 371 

Aulopidse 140 

aurantiaca,  Alutera / 342 

aurantiacus,  Geratacanthus 342 

Cottogaster 257 

Hadropterus 257 

Hypohomus 257 

aureolum,  Moxostoma 79 

aureolus,  Catostomus 79 

auritus,  Labrus 239 

Lepomis 239 

Auxis 186 

thazard 186 

avitus,  Chologast^r 155 

aya,  Bodianus 287 

Neomaenis 287 

bahianus,  Acanthurus 338 

Hepatus !  .338 

bairdi,  Cottus 357 

Bairdiella 314 

chrysura 314 

punctata 314 

Balistes 339 

hispidus 341 

carolinensis 339 

schoepfii 342 

Balistidae 339 

bartholomsei,  Caranx 204 

Bascanichthys 112 

scuticaris 112 

Bathystoma 293 

rimator 293 

Batoidea 38 

Batrachoididse 372 

Batrachus  tau 373 

beani,  Caranx 204 

bella,  Hypoclydonia 270 

Belone  caribbsea 159 

hians, 158,  159 

loneirostris 157 

raphidoma 158 

Belonidse 156 

berylUna,  Menidia 177 

cerea,  Menidia 177 

beryllinum,  Chirostoma 177 

biguttatus,  Ceratichthys 104 

birostris,  Manta 47 

Raja 47 

bivittatus,  Iridio 330 

Labrus , 330 

PlatjrgloBsus 330 

blackfordi,  Lutianus 287 
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Blenniidse 375 

blezmioides,  Diplesion 259 

Etneostoma 259 

Blennius  anguUiaris 378 

bosquianus 375 

fucorum 377 

eeminatus 377 

hentz 376 

regius 383 

Blepharichthys  crinitus 207 

Booianus  aya 287 

rupestris 233 

Boleichthys 267 

f usif ormis 267 

Boleofioma 260 

effulgens 261 

f  usiformis 267 

maculatioeps 262 

nigrum 260 

effulgenB 261 

maculaticeps 262 

olmstedi 260 

olmstedi 260 

bonaci,  Mycteroperca 278 

Serranus 278 

bonasuB,  Raja 47 

Rhinoptera 47 

borealis,  Sphyrsena 183 

bosci,  Gobiufl 368 

Pimelepterus 306 

bosquianus,  Blennius 375 

Chasmodes 375 

bostoniensis,  Anguilla 108 

BothuB  maculatus 391 

Branchiostoma 27 

caribffium 27 

lanceolatum 27 

Branchiostomidae 27 

brasilienais,  Esox 162 

Hemirhamphus 162 

Mug?l 182 

Scorpsena 355 

brevirostrum,  Acipenser 57 

Brevoortia 130 

menhaden 130 

tyrannus 130 

brimleyi,  Notropis 96 

brownii,  Anchovia 133 

Atherina 133 

EuCTaulis 133 

Stolephorus 133 

Bryttus  gloriosus 236 

csenilescens,  Ictalurus 64 

Calamus 298 

leucosteus 298 

callarias,  Gadus 381 

calva,  Amia 60 

Amiatus 60 

Campostoma 84 

anomalum 85 

camurum,  Etheostoma 265 

PoBcilichthys 265 

Canada,  Elacate 220 

canaduS;  Gasterosteus 220 

Rachyoentron 220 
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canis,  Mustelus 32 

Squalus 32 

capillaris,  Argyriosus 210 

caprinuS;  Otrynter 298 

Stenotomus 298 

caprodeSi  Percina 253 

Sciaena 253 

Carangidse 199 

Carangus  chrysos 206 

hippos 205 

pisquetus 206 

caribseus,  Amphioxus 27 

Tylosimis 158 

caribseum,  Branchiostoma 27 

caribbsea,  Belone 159 

caribbseus.  Tylosurus 159 

Carolina,  Trigla 361 

Carolina,  Potamocottus 357 

Uranidea 357 

carolinensis,  Balistes 339 

Cynoscion 311 

Seriola 202 

zonata 202 

carolinus,  Clinostomus 87 

Gasteroste  us 214 

Prionotus 361 

Trachinotus 214 

Trachynotus 214 

Caranx 203 

bartholomsei 204 

beani 204 

chrysus 206 

crinitus 207 

crysos 206 

hippos 205 

latus 206 

richardi 206 

ruber 204 

Carcharhinus 33 

milberti 34 

obscurus 33 

terr»-nov8B 34 

Carcharias 37 

americanus 37 

littoralis 37 

milberti 34 

Carchariidse 36 

carinatus,  Placopharynx 83 

carpio,  Cyprinus 105 

cataract®,  Gobio 101 

Rhinichthys 101 

Catostomidse 71 

Catostomus 72 

anisurus 77 

aureolus 79 

commersonii 73 

duquesnii 83 

macrolepidotus 80 

melanops 75 

nigricans 74 

teres 73 

Catulus 31 

retifer 31 

catus,  Ameiurus 65 

Silurus 65 
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cavalla,  (Vbium 193 

Scomberomorus 193 

Centrarchidffl 227 

Centrarchus 231 

irideus 231 

macropteruB 231 

pomotis 232 

Gentropristes 279 

philadelphicus 281 

striatus 279 

subli^arius 283 

Centropristis  atranus 279 

centrura,  Dasyatis 44 

Raja 44 

Trygon 44 

centrums,  Dasybatis 44 

Geratacanthus 342 

aurantiacus 342 

punctatus 343 

schoepfii 342 

Ceratichthys  biguttatus 104 

hyalinus 104 

hypsinotus 103 

labrosus 103 

leptocephalus 104 

knonacus 102 

cepediana,  Megalops 118 

cepedianum,  Dorosoma 118 

Cephalacanthidse 362 

Cephalacanthus 362 

volitans 362 

cephalus,  Mugil 180 

Ceratoptera  vampirus 47 

cerea,  Menidia  beryllina 177 

cervinum,  Moxostoma 82 

cervinus,  Ptychostomus 81,  82 

Teretulus 82 

Chaenobryttua 234 

gillii 234 

pulosus 234 

Chsenopsetta  oblonga 389 

ocellaris 386 

CliffiFojulis  grandisquamis 330 

Cliffitodipterus 334 

faber 334 

ChflBtodon 336 

alepidotus 223 

faber 334 

glaucus 212 

ocellatus 336 

chffitodon,  Mesogonistius 237 

Pomotis 237 

Chffitodontidffi 336 

chalybseus,  Hybopsis 97 

Notropis 97 

chalybeius,  Clilorophthalmus 140 

Hyphalonedrus 140 

Chasmodes 375 

bosquianus 375 

Chilichthys  turgidus 347 

chiliticus,  Hybopsis 96 

Notropis 96 

Chilomyctenis 350 

antillarum 352 

geometricus 351 
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Chilomyctems  schoepfi 351 

spinosus 351 

Chirostoma  berytlinus 177 

menidium 176 

vagrans 178 

chlorocephalus,  Hybopsis 95 

Notropis 95 

Chlorophthalmus 140 

chalybeius 140 

Chloroscombrus 211 

chrysurus 211 

Chologaster 155 

avitus 155 

comutus 155 

Chondrostei 55 

chrisypa,  Anguilla. 108 

chrysoleucas,  Abramis 88 

Notemigonus 88 

Chrysophiys  aculeatus 297 

chr}'sops,  Sparus 296 

Stenotomus 296 

chrysoptera,  Perca 290 

chrysopterus,  Diabasis 293 

Orthopristis 290 

chrysos,  Carangus 206 

chrysura,  Bairdiella 314 

Scisna 314 

chrysurus,  Chloroscombrus 211 

Dipterodon 314 

Scomber 211 

chrysus,  Caranx 206 

chrysypa,  Anguilla 108 

ciliaris,  Aiectis 207 

Zeus... 207 

Cirrisomus  turgidus 347 

Citharichthys 392 

arctif  rons 393 

macrops 393 

microstomus 395 

spilopterus 394 

Clinostomus  amnis 87 

carolinus 87 

aupea 120 

aestivalis 124 

harengus 120 

mediocris 121 

pseudoharengus 122 

sapidissima 125 

tyrannus 130 

vernalis 122 

ClupeidfiB 119 

Cobitis  heteroclita 147 

majalis 146 

coccogenis,  Hypsilepis 94 

Notropis 94 

collapsum,  Moxostoma 77 

collapsus,  Ptychostomus 77 

commcrsonii,  Catostomus 73 

Cyprinus 73 

Conger  conger Ill 

conger,  Conger Ill 

Leptocephalus Ill 

Mursena Ill 

conorhynchus,  Albula 117 

conus,  Moxostoma 81 
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conus,  Ptychostomus 81 

Ckjpelandellus 268 

quiescens 268 

coregonuB,  Ptychostomus 78 

MoxoBtoma 78 

coniutus,  Cholo^aster 155 

Hypsilej^is 94 

corporalis,  Semotilus 86 

Coryphsena 225 

equifietifi 227 

hippurus 226 

J;)sittacu8 332 
8B 225 

Ck)ttidffi 356 

Cottogaster  aurantiacus 257 

Cottus 357 

bairdi 357 

ictalops 357 

crassilabre,  Moxostoma 80 

crassilabris,  Ptychostomus 80 

crassus,  Alvordius 255 

crinitus,  Alectris 207 

Blepharichthys 207 

Caranx 207 

cromis,  Labrus 324 

crossotus,  Etropus 395 

crysoleucas,  Abramis 88 

CSrprinus 88 

Notemigonus 88 

crysos,  Caranx 206 

Scomber 206 

Ctenogobius 365 

stigmaticus 365 

curema,  Mugil 182 

cuspicauda,  Alutera 342 

cvanonoton,  Alosa 124 

Qrbium  cavalla 193 

maculatus 190 

re^e 192 

Cycloganoidea 59 

Qrclospondyli 37 

cymatogrammum,  Hyostoma 259 

C^OBcion .• 308 

carolinensis 311 

.  maculatum 311 

nebulosus 311 

nothus 309 

regalis 310 

Csrprinella  analostana 93 

Cyprinid® 83 

Cyprinodon 151 

parvus 151 

variegatus 151 

Cyprinus 105 

americanus 321 

atromaculatus 86 

atronasus 101 

carpio 105 

commersonii 73 

crysoleucas 88 

sucetta 74 

Cypselurus 166 

lutkeni 167 

speculi^r 166 

Cypsilurus  lutkem 167 
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DactyloDterus  volitans 362 

DasyatidsB 44 

Dasyatis 44 

centrura 44 

say 44 

Dasybatis  centrums 44 

say 44 

sayi 44 

dentatus,  Paralichthys 386 

Pleuronectes 386 

Pseudorhombus 388,  388 

Diabasis  chrysopterus 293 

formosus 292 

diaphana,  Hydrargyra 148 

diaphanus,  1*  undulus 148 

Diodon 350 

hystrix 350 

schoepfi 351 

spinosus 351 

Diodontidffl 349 

Diplectrum 282 

fonnosum 282 

Diplesion 259 

blennioides 259 

Diplodus 302 

holbrookii 302 

probatocephalus 300 

rhomboides 299 

Diplospondyli 29 

Dipterodon  chrysurus 314 

dispilurus,  Serranus 283 

dissimilis,  Hybopsis 102 

Luxilus 102 

dolomieu,  Micropterus 244 

Doratonotus 331 

megalepis 332 

Dormitator 364 

maculatus .364 

Dorosoma 118 

cepedianum 118 

Dorosomidffi 118 

Dules 283 

subliearius 283 

duquesnei,  Moxostoma 79 

duquesnii,  Catostomus 83 

Placopharynx 83 

earlli,  Phycis 384 

Urophycis 384 

EcheneididfiB 369 

Echeneis 369 

lineata 370 

naucrateoides 370 

naucrates 370 

remora 369 

effulgens,  Arlina 261 

Boleosoma 261 

nigrum 261 

Etheostoma  nigrum 261 

eglanteria,  Raja 42 

Elacate  canada 220 

Elajssoma 228 

everglade! 228 

zonata 228 

zonatum 228 

eleuthenis.  Noturus 70,  71 
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cavalla,  Cybium 193 

Scomberomorus 193 

CentrarchidfiB 227 

Centrarchus 231 

irideus 231 

macropteniB 231 

pomotis 232 

Centropristes 279 

philadelphicus 281 

striatus 279 

Bubli^arius 283 

Gentropristis  atranus 279 

centnira,  Dagyatis 44 

Raja , 44 

Trygon 44 

centrums,  Dasybatis 44 

Ceratacanthus 342 

aurantiacus 342 

punctatus 343 

schoepfii 342 

Geratichthys  biguttatus 104 

hyalinus 104 

hypsinotus 103 

labrosuB 103 

leptocephaluB 104 

knonacus 102 

cepediana,  Megalops 118 

cepedianum,  Dorosoma 118 

Cephalacanthidse 362 

Cephalacanthus 362 

volitana 362 

cephalus,  Mugil 180 

Ceratoptera  vampirus 47 

cerea,  Menidia  beryllina 177 

cervinum,  Moxostoma 82 

cervinus,  PtychostomuB 81,  82 

Teretulus 82 

Chsenobryttus 234 

gillii 234 

fruloBUB 234 

Chsnopsetta  oblonga 389 

oceilaris 386 

Chffirojulis  grandisquamis 330 

Cliaetodipterus 334 

faber 334 

Chsetodon 336 

alepidotus 223 

faber 334 

glaucus 212 

ocellatus 336 

chaetodon,  Mesogonistius 237 

Pomotis 237 

Chaetodontidae 336 

chalybseus,  Hybopsis 97 

Notropis 97 

chalybeius,  Chlorophthalmus 140 

Hyphalonedrus 140 

Chasmodes 375 

bosquianus 375 

Chilichthys  turgidus 347 

chiliticus,  Hybopsis 96 

Notropis 96 

Chilomycterus 350 

antillarum 352 

geometricus' 351 
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Chilomycterus  schcepfi 351 

spinosus 351 

Chirostoma  beryllinus 177 

menidium 176 

vagrans 178 

chlorocephalus,  Hybopsis 95 

Notropis 95 

Chlorophthalmus 140 

chalybeius 140 

Chloroscombrus 211 

chrysurus 211 

Chologaster. 155 

avitus 155 

cornutus 155 

Chondrostei 55 

chrisypa,  Anguilla 108 

chrysoleucas,  Abramis 88 

Notemigonus 88 

Chrysophrys  aculeatus 297 

chr}'sops,  sparus 296 

Stenotomus 296 

chrysoptera,  Perca 290 

chrysopterus,  Diabasis 293 

Orthopristis 290 

chrysos,  Caran^us 206 

chrysura,  Bairdiella 314 

Scisena 314 

chrysurus,  Chloroscombrus 211 

Dipterodon 314 

Scomber 211 

chrysus,  Caranx 206 

chrysypa,  Anguilla 108 

ciliaris,  Alectis 207 

Zeus 207 

Cirrisomus  turgidus 347 

Citharichthys 392 

arctifrons 393 

macrops 393 

microstomus 395 

spilopterus 394 

Clinostomus  afiinis 87 

carolinus 87 

aupea 120 

sestivalis 124 

harengus 120 

mediocris 121 

pseudoharengus 122 

sapidissima 125 

tyrannus 130 

vernalis 122 

ClupeidsB 119 

Cobitis  heteroclita 147 

majalis 146 

coccogcnis,  Hypsilepis 94 

Notropis 94 

collapsum,  Moxostoma 77 

collapsus,  Ptychostomus 77 

conmicrsonii,  Catostomus 73 

Cyprinus 73 

Conger  conger Ill 

conger,  Conger Ill 

L^ptocephalus Ill 

Mursena HI 

conorhynchus,  Albula 117 

conus,  Moxostoma 81 
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f  ulvomaculatus,  Pomadasys 290 

Fundulus 145 

diaphanus 148 

heteroclitus 147 

majalis 146 

nottii 150 

pisculentus 147 

rathbimi 149 

furiosus,  NotiiruB 71 

Schilbeodes 71 

fuBCum,  Siphostoma 171 

fuscus,  Syngnathus 171 

fusiformis,  Boleichthys 267 

Boleosoma 267 

Gadidae 380 

Gadus 381 

callarias 381 

morrhua. 381 

tau 373 

galactiiruB,  Hypsilepis 93 

Notropis 93 

Galeichthys 63 

felis 63 

milberti 63 

Galeidffi 32 

Gambusia 152 

affiniB 152 

patruelis 152 

Ganoidea 54 

Gasterosteus  canadus 220 

carolinuB 214 

geminatus,  Blennius 377 

Hypleurochilus 377 

^ometricus,  Cnilomycterus 351 

Gerres  gula 305 

Gerridae 304 

gibbosus,  Eupomotis 242 

Lepomis 242 

Perca 242 

gillii,  Chaenobryttus 234 

gladiuSi  Xiphias 197 

glaucus,  Chsetodon 212 

TrachinotuB 212 

glorioBUB,  Bryttus 236 

Enneacanthus 236 

GobieBocidse 374 

Gobiesox 374 

virgatuluB 374 

Gobiidae 363 

Gobio  cataractsD 101 

GobionelluB  encoDomus 365 

GobioBoma 368 

boBci 368 

Gobius  boBci 368 

encoeomuB 365 

gronovii 221 

BtigmaticuB 365 

goodei,  TrachinotuB 213 

graciliB,  Menidia 177 

GrammiBteB  acuminatus 326 

grandisquamis,  Chserojulis 330 

Pusa 330 

griseuB,  HexanchuB 30 

LabruB 286 

Lutianus 286 . . 
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gnseuB,  Neomaenifl 286 

SqualuB 30 

gronovii,  GobiuB 221 

Nomeus 221 

gula,  EudnostomuB 305 

Gerres 305 

gulosus,  ChasnobryttuB 234 

Pomotis 234 

Sittatus,  Enneacanthus 235 
ymnosarda 187 

alleterata 187 

Gymnothorax  ocellatUB 113 

^rrahs,  Querimana 180 

HadropteruB 254 

aurantiacuB 257 

evides 254 

peltatus ; 255 

roanoka 259 

Haemulidae 289 

Haemulon 292 

arcuatum 292 

plumieri 292 

rimator 293 

HalatractuB  zonatuB 202 

Halocypselus  evolans 165 

HaplocniluB  melanops 152 

Haplomi 140 

haren^uB,  Clupea 120 

Hemibranchii 168 

Hemirhamphidae 160 

Hemirhamphus 161 

brasiliensis 162 

roberti 161 

unifasciatus 161 

hentz,  BlenniuB 376 

HypsoblenniuB 376 

Hepatidae 337 

HepatUB 337 

bahianuB 338 

hepatus 337 

hepatuB,  HepatuB 337 

Heterandria 154 

affinifl 152 

formosa 154 

heteroclita,  Cobitis 147 

heteroclitus,  Fundulus 147 

HeteroBomata 385 

hexacanthus,  Poraoxys 230 

Hexanchidae 30 

Hexanchus 30 

^scus 30 

Hexanematichtliys  felis 63 

hians,  Athlennes 159 

Belone   158,  159 

Tylosurus 159 

Hiatula  onitis 327 

hiatula,  Labrus 327 

Hiodon 117 

selenops 1 18 

Hiodontidae 117 

Hippocampus 172 

antiquorurn. 172 

hudsonius 172 

punctulatuB 173 

liippos,  Carangus 205 
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hippos,  Caranx 205 

Scomber 205 

hippuniB,  Coryphsena 226 

hispidus,  Balistes 341 

Monacanthus 341 

Tetrodon 347 

histrio,  Lophius 400 

•  Pterophryne 400 

holbrooki,  Eupomotis 242 

Lepomis 242 

Pomotis 242 

holbrookii,  Diplodus 4^02 

Sargus 302 

holmesi,  MicrogobiuB 366 

Holocentrus  surinamensiB 284 

Homoprion  lanoeolatus 315 

hudfionius,  Hippocampus 172 

Notropis 91 

saludanus,  Notropis 91 

huronensis,  Lepidosteus 58 

hyalinus,  Ceratichthys 104 

Ilybognathus 85 

argyritifl 85 

nuchalis 85 

procne 90 

Hybopsis 102 

amblops 104 

chalybseus 97 

chiliticus 96 

chlorocephalus 95 

dissimilis 102 

hypsinotus 103 

kentuckiensis 104 

labrosus 103 

monacus 102 

niveus 92 

rubricroceus 95 

spectrunculus 91 

Hydrargyra  diaphana 148 

majalis 146 

Hyostoma  cymatograramum 259 

simoterum 258 

Hyphalonedrus  chalybeius 140 

Hyperoartii 28 

Hypleurochilus ,377 

geminatus 377 

multlfilis 377 

punctatus 376 

Hypoclydonia 269 

bella 270 

Hypohomus 256 

aurantiacus. 257 

squamatus 257 

Hyporhamphus 160 

roberti 161 

unifasciatus 161 

Hypsilepifl  coccogenis 94 

comutus 94 

galacturus 93 

hypsinotus,  Ceratichthys 103 

Hybopsis « 103 

Hypsoblemiius 376 

hentz 376 

hystrix,  Diodon 350 

Ichthelis  megalotis 240 
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ictalopSj  Cottus 357 

Pegedictis 357 

Ictalurus 64 

cserulescens 64 

punctatus 64 

imperator/Tetrapturus 199 

incisor,  Lepomis 241 

Pomotis 241 

Iniomi 138 

insigne,  Pimelodus 70 

insignis,  Noturus 70 

Schilbeodes 70 

loa 262 

vitrea 262 

irideus,  Centrarchus 231 

Sahno 137 

Iridio 329 

bivittatus 330 

maculipinna 331 

Isesthes  punctatus 376 

Isospondyli 1 14 

Istiophondse 197 

Istiophorus 198 

nigricans 198 

jacobsea,  Remora 369 

Johnius  regalis 310 

saxatilis 323 

Julii^  maculipinna 331 

kentuckiensis,  Hybopsis 104 

Luxiius 104 

Kirtlandia 178 

vagrans 178 

laciniata 178 

Kyphosidae 305 

Kyphosus i 305 

sectatrix 306 

Labrid® 326 

labrosus,  Ceratichthjrs 103 

Hybopsis 103 

Labrus  auritus 239 

bivittatus 330 

cromis 324 

falcatus 213 

griseus 286 

hiatula 327 

macropterus 231 

maximus 329 

onitis 327 

plumieri 292 

salmoides 245 

sparoides 230 

striatus 279 

Lachnolaimus 329 

maximus 329 

lachrymalis,  Ptychostomus 80 

laciniata,  Kirtlandia  vagrans 178 

Menidia 178 

vagrans 178 

Lactophrys 344 

trigonus 345 

triqueter 346 

Issvigatus,  Lagocephalus 348 

Tetrodon 348 

laevis,  Mustelus 32 

Raja 41 
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Lagocephalus 348 

laevigatus 348 

Lagodon 299 

rhomboides 299 

lalandi,  Seriola 202 

lanceolatum,  BraDchiostoma 27 

lanceolatus  Homoprion 315 

Stellifer 315 

Larimus 313 

fasciatus 313 

latus,  Caranx 206 

Leiostomus 316 

obliauus 316 

xantnunis 316 

lentiginosus,  Rhinobatus 40 

Lepidosteus  osseus 58 

LepisosteidsB 58 

Lepisosteus 58 

ofiseus 68 

Lepomis 238 

auritua 239  ' 

gibbosus 242 

holbrooki 242 

incisor 241 

megalotis 240 

notatus 241 

pallidufl 241 

purpurescens 241 

rubricauda 239 

Leptecheneis 370 

naucrates 370 

Leptocardii 27 

Leptocephalidffi 110 

Leptocephalus Ill 

conger Ill 

leptocephalus,  Ceratichthys 104 

Leptops 69 

olivaris 69 

lethostigmus,  Paralichthys 388 

Leuciscus 87 

americanus 143 

pygmseus 141 

vandoisulus 87 

leucops,  Photogenis 98 

leuco8t«u8,  Calamus 298 

limi  pygmsea,  Umbra 141 

lineata,  Echeneis 370 

Sciaena 271 

lineatus,  Achirus 396 

Mugil 180 

Roccus 271 

littoralis,  Carcharias 37 

Eugomphodus 37 

Menticirrhus 323 

Squalus 37 

Umbrina 323 

Lobotes 283 

surinamensis 284 

LobotidsB 283 

longirostrisi  Belone 157 

Lophiidffi 398 

Lophius 398 

histrio 400 

piscatorius 398 

vespertilio 401 
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Lophobranchii 169 

Lophopsetta 391 

maculata 391 

louisians,  Siphostoma 171 

Syngnathus. : 171 

Lucania 150 

parva 151 

luciodus,  Notropis 97 

Photogenis , 97 

Lucius  masquinongy 144 

reticulatus 143 

vermiculatus 143 

lucius,  Esox 143 

lunatus,  Argyreus 101 

Lutianid® 285 

Lutianus 286 

analis 288 

apodus 287 

bkckfordi 287 

griseus 286 

Lutjanus  tridens 281 

lutkeni,  Cypselurus 167 

C^psilurus 167 

Excoetus 167 

Luxilus  dissimilis 102 

kentuckiensis 104 

Lycodontis 113 

ocellatus 1 13 

maclura,  Pteroplat^a 45 

Raja 45 

macrolepidotum,  Moxostoma 80 

macrolepidotus,  Catostomus 80 

macrops,  Citharichthys 393 

macropterus,  Centrarchus 231 

Labrus 231 

maculata,  Lophopsetta 391 

Sciffina 364 

maculaticeps,  Boleosoma 262 

nigrum 262 

maculatum,  Cybium 190 

Cynoscion 311 

Etheostoma 255 

maculatus,  Bothus 391 

Dormitator 364 

Mullus 186 

Ple\ironectes 391 

Scomber 190 

Scomberomorus 190 

Spheroides 347 

Upeneus 185 

maculipinna,  Iridio 331 

JuUs 331 

Platyglossus 331 

majalis,  Cobitis 146 

Fundulus 146 

Hydrargyra 146 

Makaira  nigricans 198 

Manta 47 

birostris 47 

Mantidae 47 

marginata,  Rissola 379 

marginatum,  Ophidium 379 

marginatus,  Noturus 70 

marinus,  iElurichthys 62 

Esox 157 
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marinus,  Felichthys 62 

Petromyzon 28 

Tylosurus 157 

Marsipobranchii 28 

masquinoDgy,  Esox 144 

Lucius 144 

matutinus,  Albumellus 99 

Notropis 99 

umbratilus 99 

maximus^  Labnis 329 

Lachnolaimus 329 

mediocriSi  Clupea 121 

PoznoIobuB 121 

megalepis,  Doratonotus 332 

Megalops  atlanticus 114 

cepediana 118 

oglina 129 

tbrissoides 114 

megalops,  Notropis 94 

albeolus,  Notropis 94 

megalotis,  Ichthelis 240 

Lepomis 240 

melanops,  Catostomus 75 

Haplochilus 152 

Minytrema 75 

melanurus,  Ezocoetus 166 

menhaden  Brevoortia 130 

Menidia 175 

beryllina 177 

cerea 177 

CTacilis ' 177 

laciniata 178 

menidia 176 

vafrans  laciniata 178 

menidia,  Atnerina 176 

Menidia 176 

menidium,  Chirostoma 176 

Menticirrhus 321 

americanus 321 

-    littoralis 323 

saxatilis 323 

Menticimis  albumus 321 

nebulosus 323 

mesogaster,  Exocoetus 165 

Parexoccetus 165 

Mesogonistius 236 

chffitodon ,  .237 

Mesoprion  analis 288 

Microgobius 366" 

eulepis 368 

holmesi 366 

microlepis,  Mycteroperca 277 

Trisoptropis 277 

Micropogon 318 

undulatus 318 

Microptenis 244 

dolomieu 244 

fasciatus 244 

nin-icans 245 

salmoides 246 

microstomus,  Etropus 395 

milberti,  Ariopsis 63 

Arius 63 

Carcharhinus 34 

Carcharias 34 
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milberti,  Galeichthys 63 

Minnilus  scepticus 98 

Minytrema 75 

melanops 75 

mitchilli,  Anchovia 134 

Ensraulis 134 

Stolephorus 134 

MugU 179 

brasiliensis 182 

cephaluB 180 

curema 182 

Uneatus 180 

Slumieri 180 
» 178 

Mullid« 184 

Mullus  maculatus 185 

multifilis,  Hypleurochilus 377 

Mursna  conger Ill 

Mursnidse 113 

Mustelus 32 

canis 32 

laevis 32 

Mycteroperca 277 

bonaci 278 

.  microlepis 277 

venenosa 278 

Myliobatidse 45 

Myliobatis 46 

freminvillei 46 

Myxostoma  album 79 

velatum 77 

Mola 352 

mola 352 

mola,  Mola 352 

Tetrodon 352 

Molidffi 352 

mollis,  Achirus  achirus 396 

Monacanthid® 340 

Monacanthus 341 

hispidus 341 

monacus,  Hybopsis 102 

morio,  Epinephelus 276 

Serranus 276 

Morone 274 

jamericana 274 

flavescens 250 

morrhua,  Gadus 381 

Moxostoma 76 

album 79 

anisurum 77 

aureolum 79 

cervinum 82 

collapsum 77 

conus 81 

coregonus 78 

crassilabre 80 

duquesnei 79 

macrolepidotum 80 

oblongum 74 

papillosum ^ 77 

pidiense * 78 

robustum 80 

rupiscartes 81 

thalassinum 79 

Narcobatidse 42 
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narinari,  Aetobatus 46 

Raja 46 

Stoasodon 46 

natalis,  Ameiunis 66 

Pimelodus 66 

naucrateoideSi  Echeneis 370 

naucrates,  Echeneis 370 

Leptecheneis 370 

nebulosus,  Ameiunis 67 

SfTDoscion 311 
enticirnis 323 

Otolithus 311 

Pimelodus 67 

Nematognathi 61 

Neomffinis  analis 288 

apodus 287 

aya 287 

griseus 286 

nevisense,  Etheostoma 255 

nigricans,  Catostomus 74 

Istiophorus 198 

Makaira 198 

Micropterus 245 

nigrum,  Boleosoma 260 

efifulgens,  Boleosoma 261 

Etheostoma 261 

Etheostoma 260 

nierum 260 

maculaticeps,  Boleosoma 262 

olmstedi,  Boleosoma 260 

niphobles,  Sparisoma 334 

niveiventris,  Ameiunis 65 

niveus,  Hybopsis 92 

Notropis 92 

Nomeus 221 

eronovii 221 

notatus,  Lepomis 241 

Notemigonus 88 

chrysoleucas 88 

crysoleucas 88 

Nothonotus  thalassinus 263 

zonalis 264 

nothusi  Cynoscion 309 

Otolithus 309 

Notropis 89 

albeolus 94 

altipinnis 96 

amcenus 99 

analostanus 93 

aree 98 

atnerinoides 99 

brimleyi 96 

chalybseus 97 

chiliticus 96 

chlorocephalus 95 

coccogenis 94 

galactunis 93 

hudsonius 91 

saludanus 91 

luciodus 97 

matutinus 99 

megalops 94 

albeolus 94 

niveus 92 

procne 90 
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Notropis  pyrrhomelas 94 

nibricroceus 96 

saludanus ^  91 

scepticus 98 

spectninculus 91 

telescopus 97 

umbratilis  matutinus 99 

nottii,  Fundulus 150 

Zygonectes 150 

Notunis  eleuthenis 70,  71 

furiosus 71 

insignis 70 

marginatus 70 

nuchalis,  Hybognathus 85 

obesus,  Enneacanthus 235 

Pomotis 235 

obliquus,  Leiostomus 316 

oblonga,  Chsenopsetta 389 

oblongum,  Moxostoma 74 

obscunis,  Carcharhinus 33 

ScfualuB 33 

obtusuSi  Rhmichthys 101 

ocellaris,  Chsenopsetta 386, 388 

Pseudorhombus 386 

ocellata,  Perca. 320 

Sciaena 320 

ocellatus,  Chaetodon 336 

Gymnothorax 113 

Lycodontis 113 

Scisenops 320 

occidentalis,  Tetronarce 43 

Torpedo 43 

Ogcocephalidse 400 

Ogcocephalus 401 

vespertilio 401 

oglina,  Megalops 129 

oglinum,  Opistnonema 129 

ohiensis,  Esox 144 

Oligoplites 200 

saunis 200 

olivaris,  Leptops 69 

Silunis 69 

olmstedi,  Boleostoma 260 

nignim 260 

Etheostoma 260 

nigrum 260 

Oncorhynchus  tschawytscha 416 

onitiS;  Hiatula 327 

Labnis 327 

Tautoga 327 

OphichthyidsB 112 

OphidiidfiB 379 

Ophidium  marginatum 379 

Opisthonema 129 

oglinum 129 

thrissa 129 

Opsanus ^ 372 

tau 373 

Orcynus  secundindorsalis 188 

thunnus 188 

Orthopristis 290 

chrysoptenis 290 

fulvomaculatus 290 

osseus,  Esox 58 

Lepidosteus 58 
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08seu8|  Lepisosteus 58 

Ostraciidse 344 

OstracioD  trigonum 345 

triqueter 346 

Ostracium  trigonus. .  .* 345 

Otolithus  nebulosus 311 

nothus 309 

Otrynter 297 

caprinus 298 

ovatus,  Traohynotus 213 

oxyrhynchus,  Acipenser 55 

sturio 55 

pallidus,  Lepomis 241 

papillosum,  Moxostoma 77 

Syacium 390 

papillosus,  Pleuronectes 390 

Ptychostomus 77 

Paralichthys 386 

albiguttus 388 

dentatus 386 

lethostigmus 388 

Paratractus  pisquctos 206 

Parephippus  faber 334 

Parexocoetus 165 

mesogaster 165 

paru,  Rhombus 223 

Stromateus 223 

parva,  Lucania 151 

par\ais,  Cyprinodon 151 

patruelis,  Gambusia 152 

peckianus,  ^ngnathus 171 

pectinatus,  Pristis 39 

Pediculati 398 

Pegedictis  ictalops 375 

pelamys,  Sarda 189 

peltatum,  Etheostoma 255 

peltatus,  Hadropterus 255 

Peprilus 223 

alepidotus 223 

Perca 250 

americana 274 

apoda 287 

atraria 279 

chrysoptera 290 

flavescens ;. 250 

formosa 282 

gibbosus 242 

ocellata 320 

philadelphica 281 

saltatrix 215 

sectatrix 306 

trifurca 281 

undulata 318 

venenosa 278 

vitrea 248 

Percidae 247 

Percina 253 

caprodcs 253 

roanoka 256 

Petromyzon 28 

marinufi 28 

Petromyzontidse 28 

Phenacobius 100 

uranops 100 

Philadelphia,  Perca 281 
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philadelphicuB,  Centropristes 281 

Serranus 281 

Photogenis  leucops 98 

luciodus 97 

pyrrhomelas 94 

telescopus 97 

Phycis  earlli 384 

regiuB 383 

pidiense,  Moxostoma 78 

pidiensis,  Ptychostomus 78 

Pimelepterus  bosci 306 

Pimelodus  insigne 70 

natalis 66 

nebulosus 67 

platycephalus 68 

pinniger,  Enncacanthus 236 

piscatorius,  Lophius 398 

Pisces 29 

pisculentus,  Fundulus 147 

pisquetos,  Paratractus 206 

pisquetus.  Carangus 206 

Placopharynx 82 

carinatUB 83 

duquesnii 83 

plagiusa,  Aphoristia 397 

Plagusia 397 

Pleuronectes 397 

Svmphurus 397 

Plagusia  plagiusa 397 

platycephalus,  Ameiurus 68 

Pimelodus 68 

Platyglossus  bivittatus 330 

maculipinna 331 

Plectospondyli 71 

Pleuronectes  americanus 390 

dentatus 386 

maculatus 391 

papillosus 390 

plagiusa 397 

PleuronectidaB 385 

plumieri,  Hcemulon 292 

Labrus : 292 

Mugil 180 

Scorpsena 355 

Poecilichthys  camurum 265 

flabellatus 266 

quiescens 268 

rufilineatus 266 

vitreus 262 

vulneratus 265 

zonalis 264 

Poeciliidae 145 

Pogonias 324 

cronus 324 

Polyodon 54 

folium 54 

spathula 54 

Polyodontidffi 54 

Pomadasys  fulvomaculatus 290 

Pomatomidoe 215 

PomatomuB 215 

saltatrix 215 

Pomolobus 120 

lestivalis 124 

mediocris 121 
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Pomolobus  pseudoharenguB 122 

Pomotis  chsetodon 237 

guloBus 234 

holbrooki 242 

incisor 241 

obesus 235 

pomotis,  Acantharchus 232 

Gentrarchus 232 

Poraoxis 229 

Bparoides 230 

hexacanthus 230 

Poronotus 224 

triacanthus 224 

Potamocottus  carolinse 357 

Priacanthidffi 285 

Priacanthus  altus 285 

prsestabilis,  Alosa 125 

rrionotus 358 

carollnus 361 

evolans 359 

punctatus 360 

scitulus 360 

tribulus 360 

PristidsB 39 

Pristis 39 

antiquonim 39 

pectinatus 39 

probatocephalus,  Archosargus 300 

Diplodus 300 

Spams 300 

procne,  Hybognathus 90 

Notropis 90 

Psenes 222 

regulus 222 

pseudoharengus,  Clupea 122 

Pomolobus 122 

Pseudopleuronectes 390 

amcricanus 390 

Pseudopriacanthus 285 

altus 285 

Pseudorhombus  dentatus 386, 388 

ocellaris 386,388 

quadroccUatus 389 

psittacus,  Coryphaena 332 

Xyrichthys 332 

pseudogula,  Eucinostomus 304 

r  terophryne 399 

histrio 400 

Pteroplatea 45 

maclura.   45 

Ptychostomus  albus 79 

cervinus 81, 82 

collapsus 77 

conus 81 

core^onus 78 

crassilabris 80 

erythurus 79 

lachrvmalis 80 

papillosus 77 

piniensis 78 

robustus 80 

thalassinus 79 

punctata,  Alutera 343 

Bairdiella 314 

punctatus,  Ceratacanthus 343 

Hypleurochilus 376 

Ictalurus 64 

Isesthes 376 


PAGE. 

punctatus,  Prionotus 360 

Silurus 94 

punctulatus,  Hippocampus 173 

purpurescens,  Lepomis 241 

Pusa  grandisquamis 330 

radiata 331 

pygmsea,  Umbra 141 

limi 141 

pygmsus,  I^uciscus 141 

pyrrhomelas,  Notropis 94 

Photogenis 94 

quadriloba,  Rhinopt^ra 47 

quadrocellata,  Ancylopsetta 389 

Pseudorhombus 389 

Querimana  gyrans 180 

quicscens,  CSpelandellus 268 

PoBcilichthys 2r>8 

Rachy cent  rids 219 

Rachycentron 220 

canadus 220 

radiata,  Pusa " 331 

Raia  maclura 45 

Raja.. 41 

birostris 47 

bonasus 47 

centrura 44 

eglanteria 42 

Ifpvis 41 

narinari 46 

say 44 

Rajidse 41 

raphidoma,  Belone 158 

Tylosurus 158 

rathbuni,  Fundulus 149 

ravenelii,  Esox 143 

regale,  Cybium 192 

regalis,  Cynoscion 310 

Johniiis 310 

Scomber 192 

Scomberomorus 192 

regius,  Blennius 383 

Phycis 383 

Urophycis 383 

regulus,  Psenes 222 

Remora  jacobaea 369 

remOra 369 

remora,  Echeneis 369 

Remora 369 

Reniceps  tiburo 35 

reticulatus,  Esox 143 

Lucius 143 

retifer,  Catulus 31 

retiferum,  Scyllium 31 

Rhinichthys 100 

atronasus 101 

cataracts 101 

obtusus 101 

Rhinobatidse 40 

Rhinobatus 40 

lentiginosus. 40 

Rhinoptera 47 

bonasus 47 

quadriloba 47 

Rhomboganoidea 58 

rhomboides,  Diplodus 299 

Lagodon 299 

Spams 299 

Trachynotus 213 
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Rhombus  paru 223 

triacanthus 224 

richardi,  Caranx 206 

rimator,  Bathystoma 293 

Haemulon 293 

Risaola 379 

marginata 379 

roanoka,  Etneostoma 256 

Hadropterus 256 

Percina 256 

roberti,  Hemirhamphus 161 

Hyporhamphus 161 

robustum,  Moxostoma 80 

robustus,  Exocoetus 167 

Ptychostomus 80 

Roccus 270 

lineatus 271 

septentrionalis 271 

rostrata,  Anguilla  anguilla 108 

ruber,  Caranx 204 

Scomber 204 

rubricauda,  Lepomis 239 

rubricroceus,  Hybopsis 95 

Notropis 95 

rufilineatumi  Etheostoma 266 

rufilineatus,  Poecilichthys 266 

rupestris,  Ambloplites 233 

Bodianus 233 

rupiscartes,  Moxostoma 81 

Rutilus  amblops 104 

anomalus 85 

Salmo 136 

foetens 139 

fontinalis 135 

irideus 137 

seb^o 416 

salmoides,  Cabrus 245 

Micropterus 245 

salmoneum,  Stizostedion 248 

Salmonidse 134 

saltatrix,  Perca 215 

*  Pomatomus 215 

saludaiius,  Alburnops 91 

Notropis 91 

hudsonius 91 

Salvelinus 135 

fontinalis 135 

sapidissima,  Alosa 125 

Clupea 125 

Sarda 189 

pelamys 189 

sarda 189 

sarda,  Sarda 189 

Scomber 189 

Sargus  holbrookii 302 

saurus,  Elops 116 

Esox 163 

Oligoplites 200 

Scomber 200 

Scombresox 163 

say,  Dasyatis 44 

Dasybatis 44 

Raja 44 

sayanufl,  Aphredoderus 174 

Scolopsis 174 


PAQE. 

sayi,  Dasybatis 44 

Tryeon 44 

saxatilis,  Johnius 323 

Menticirrhus 323 

Scaridffi 333 

scepticus,  Minnilus 98 

Notropis 98 

Schilbeodes 69 

eleutherus 70 

furiosus 71 

insignis 70 

schoepfi,  Chilomycterus 351 

Diodon 351 

schcepfii,  Alutera 342 

Balistes 342 

Ceratacanthus 342 

Scisena  caprodes 253 

cnrysura 314 

lineata 271 

maculata 364 

ocellata 320 

ScifienidfiB 306 

SciffiDops 319 

ocellatus 320 

scitulus,  Prionotus 360 

Scomber 194 

alleteratus 187 

chrysurus 211 

crysos 206 

hippos 205 

maculatus 190 

regalis 192 

ruber 204 

sarda 189 

saurus 200 

scombrus 194 

thazard 186 

thynnus 188 

zonatus 201 

Scomberomorus 190 

cavalla 193 

maculatus 190 

regalis 192 

Scombresocidse 162 

Scombresox 163 

saurus 163 

scutellatus 163 

ScombridflB 185 

scombrus,  Scomber 194 

Scoliodon 34 

terrsB-noviB 34 

Scolopsis  sayanus 174 

Scorpsna 354 

brasiliensis 355 

plumieri 355 

ScorpsenidflB 354 

scutellatus,  Scombresox 163 

scuticaris,  Bascanichthys 112 

Sphagebranchus 112 

Scylliorhinidffi 31 

Scyllium  retiferum 31 

sebago,  Salmo 416 

sectatrix,  Kyphosus 306 

Perca 306 

secundi-doreadis,  Orcynus 188 
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Selachii 29 

Selachostomi 54 

Selene 209 

argentea 210 

vomer 210 

selenopSj  Hiodon 118 

Semotilus 86 

atromaculatus 86 

corporalis 86 

septentrionalis,  Roccus 271 

Seriola 201 

carolinensis 202 

lalandi 202 

zonata 201, 202 

carolinensis 202 

SerranidsB 270 

Serranus  atrarius 279 

bonaci 278 

dispilunis 283 

morio 276 

philadelphicus 281 

subligarius 283 

setifer,  Stephanolepis 341 

setipinnis,  vomer 209 

Zeus 209 

Silurid® 61 

Silurus  catus 65 

fells 62 

olivaris 69 

punctatus 64 

simotera,  Ulocentra 258 

simotenim,  Hyostoma 258 

simulans,  Enneacanthus 236 

Siphostoma 169 

floridffi 170 

fuscum 171 

louisianse 171 

Smaragdus  stigmaticus 365 

SoIeidsB 395 

Sparidffi 294 

Sparisoma 333 

niphobles 334 

sparoides,  Labrus 230 

Pomoxis 230 

Spams  cbrysops   296 

prooatocephalus 300 

rhomboides 299 

spathula,  Polyodon 54 

Squalus 54 

spectrunculus,  Hybopsis 91 

Notropis 91 

speculiger,  Cypselurus 166 

Exonautes 166 

spengleri,  Spheroides 348 

Tetrodon 348 

spet,  Sphyraena 183 

Sphageoranchus  scuticaris 112 

Spheroides 346 

maculatus 347 

spengleri 348 

Sphyrena 183 

acus 158 

borealis 183 

spet 183 

SphyT»nid« 183 
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Sphyrna 35 

tiburo *. 35 

zygaena 36 

Sphymidae 35 

spilopterus,  Citharichthys 394 

spinosus,  Chiiomyctenis 351 

Diodon 351 

Squalius  vandoisuluB 87 

Squalus  canis * 32 

griseus 30 

Uttoralis 37 

obscurus 33 

spathula 54 

squatina 38 

terrsB-novae 34 

tiburo 35 

zygaena 36 

squamatum,  Etheostoma 257 

squamatus,  Etheostoma 257 

Hypohomus 257 

Squatina 37 

squatina 38 

squatina,  Squalus 38 

Squatina 38 

Squatinidae 37 

Stellifer 315 

lanceolatus 315 

Stenotomus 295 

aculeatus 297 

argyrops 296 

caprinus 298 

chrysops 296 

Stephanolepis  setifer 341 

stigmaticus,  Ctenogobius 365 

Gobius 365 

Smaragdus 365 

Stilbe  americana 88 

Stizostedion 248 

americanum 248 

salmoneum .248 

vitreum 248 

Stoasodon  narinari 46 

Stolephorus  brownii 133 

mitchilli 134 

striatus,  Anthias 275 

Centropristes 279 

Epinephelus 275 

Stromateidae 221 

Sromateus  alepidotus 223 

paru 223 

tricanthus 224 

sturio  oxyrhynchus,  Acipenser 55 

subligaris,  Dules 283 

subligarius,  Centropristes 283 

Serranus 283 

sucetta,  Cyprinus 74 

Erimyzon 74 

surinamensis,  Holocentrus 284 

Lobotes 284 

Syacium 390 

papillosum 390 

Symphurus 397 

plagiusa 397 

Synentognathi 156 

SyngnathuB  fuscus 171 
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Syngnathus  louisianie 171 

peckianus 171 

Syngnathids 169 

Synodontidse 138 

Snyodus 138 

foetens 139 

Bwannanoa.  Etheostoma 264 

tabacaria,  FiBtularia 168 

Tarpon 114 

atlanticus 114 

tau,  BatrachuB 373 

Gadufl 373 

Opsanus 373 

Tautoga 327 

onitis 327 

Teleostei 61 

Teleostomi 49 

telescopus,  Notropis 97 

Photogenis 97 

teres,  Catostomus 73 

Teretulus  cervinus 82 

temD-novffi,  Carcharhinus 34 

Scoliodon 34 

Squalus 34 

TetraodoDtidae 346 

Tetrapturua 198 

albidus 199 

imperator 199 

TetrodoD  hiepiaus 347 

kevigatus 348 

mola 362 

spengleri 348 

turgidus 347 

Tetronarce 43 

occidentalis 43 

thalassinum,  Etheostoma 263 

Moxostoma 79 

thalafisinus,  Nothonotus 263 

Ptychostomus 79 

thazard,  Auxis 186 

Scomber 1S6 

thrissa,  Opisthonema 129 

thrissoides,  Megalops 114 

Thunnus 188 

thynnus 188 

thunnuSf  Orcynus 188 

thynnus,  Scomber 188 

Thunnus 188 

tiburo,  Reniceps 35 

Sphyrna 35 

Squalus 35 

Torpedo  occidentalis 43 

Trachinotus 212 

carolinus 214 

falcatus 213 

glaucus 212 

goodei 213 

Trachynotus  carolinus 214 

ovatus 213 

rhomboides 213 

triacanthus,  Poronotus 224 

Rhombus 224 

Stromateus 224 

tribulus,  Prionotus 360 

Trigla 360 
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Trichiurids 195 

Trichiurus 195 

lepturus 195 

tridens,  Lutjanus 281 

trifurca,  Perca 281 

Trigla  Carolina 361 

evolans 359 

tribulus 360 

volitans 362 

Triglidffi 357 

trigonum,  Ostracion 345 

trigonus,  Lactophrys 345 

Ostracium 345 

triqueter,  Lactophrys 346 

Ostracion 346 

Trisotropis  microlepis 277 

Trygon  centrura 44 

sayi 44 

tschawytscha,  Oncorhynchus 416 

tuig;idus,  Chilichthys 347 

Cirrisomus 347 

Tetrodon 347 

Tylosurus 156 

acus 158 

caribffius 158 

caribbseus 159 

hians 159 

marinus 157 

raphidoma 158 

tyrannus,  Brevoortia 130 

Clupea 130 

Ulocentra 258 

simotera 258 

Umbra 141 

limi  pygmsea 141 

pygmsa 141 

umbratiiis  matutinus,  Notropis 99 

Umbridse 141 

Umbrina  littoralis 323 

undulatus,  Micropogon 318 

undulata,  Perca 318 

unifasciatus,  Hemirhamphus 161 

Hyporhanlphus 161 

Upeneus 184 

maculatus '.  185 

Upsilonphorus  y-graecum 371 

Uranidea  carolinse 357 

uranops,  Phenacobius 100 

Uranoscopidse 371 

Uranoscopus  y-graecum 371 

Urophycis 382 

earlli 384 

regius 383 

vagrans,  Chirostoma 178 

Kirtlandia 178 

laciniata,  Kirtlandia 178 

Menidia 178 

vampirus,  Ceratoptera 47 

vanaoisulus,  Leuciscus 87 

Squaiius 87 

variegatus,  Cyprinodon 151 

velatum,  Mvxostoma 77 

venenosa,  Mycteroperca 278 

Perca 278 

venniculatus,  Lucius 143 
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vemalis,  Clupea .^.  122 

vespertilio,  Lophius 401 

Ogcocephalus 401 

virgatulus,  Gobiesox 374 

vitrea,  loa 262 

Perca 248 

vitreum,  Etheostoma 262 

Stizostedion 248 

vitreus,  Poecilichthys 262 

vittatus,  EnCTaulis 133 

vol!  tans,  Cepnalacanthus 362 

Dactylopterus 362 

Exocoetus 165, 166 

Trigla 362 

Vomer 208 

setipinnis 209 

vomer,  Arcyriosus 210 

Selene 210 

Zeua 210 

vulgaris,  Anguilla 108 

vulneratum,  Etheostoma 265 

vulneratus,  Poecilichthys 265 

vulpes,  Albula 117 

Esox , 117 

xanthurus,  Leiostomus 316 

Xiphias 197 


PAGE* 

Xiphias  gladius 197 

Xiphiidffi 196 

Xyrichthys  psittacus 332 

y-gr»cum,  Astroscopus 371 

Uranoscopus 371 

Upsilonpnonis 371 

Zeus  ciliaris 207 

setipinnis 209 

vomer 210 

Zoarces 378 

anguillaris 378 

Zoarcidse 378 

zonale,  Etheostoma 264 

zonalis,  Nothonotus 264 

Poecilichthys 264 

zonata  carolinensis,  Seriola 202 

Elassoma 228 

Seriola 201, 202 

zonatum,  Elassoma 228 

zonatus,  Halatractus 202 

Scomber 201 

zygaena,  Sphyma 36 

Squalus 36 

Zygonectes  atrilatus 152 

nottii 150 


GENERAL  INDEX. 

[For  oommon  names  of  fishes  and  scientific  names  of  orders,  families,  genera,  and  species 
of  fishes,  see  the  preceding  special  indexes.] 


PAGE. 

Acclimatization  of  fishes 413,  415 

Albemarle  Sound 5 

Alewife  fishery 123,  410 

Aller,  H.  D 2,  16 

Alligator  River 5 

Appalachian  mountain  region 3 

Arandel,  William 3 

Ararat  River 11 

"Arkites" 110 

Armstrong,  N.  E 312 

Ash,  Thomas- 29,  33 

Atlantic  salmon  planted 416 

Baird,  Spencer  F 14,  15,  217 

Banks 4,  6 

Bartrams  Lake 8 

Bayer,  Hector  von 48 

Bav  Riiver  S 

Bean,  Barton  A.*  . ". . . .      . .  .2,  14,  15,  16,  162 

Tarleton  H 14,  179,  181 

Black  bass  fishery 247 

fish  fishery 280,  281 

Lake 8 

Blue-fish  fishery 218;  410 

Bogue  Sound 6 

BoUman,  Charles  H 14 

Bowers,  George  M 1 

Brickell,  John 18 

BrinUey,  C.  S 3,  15,  155,  269 

H.  H 3, 15,  17,  37, 198, 199, 214 

284,  299 

Broad  River  . .  .* 11,  12 

Brooks,  W.  K 14 

Butter-fish  fishery 225 

Cabe,  D.  P 15,  87,  92,  101,  104 

Cape  Fear  River 10 

Capehart,  W.  R 3,  15,  59,  126 

Carp  fishery 107 

introauced 415 

Catalo^e  of  fishes 25 

Catawba  River 11 

Cat-fish  fishery 62 

Cavally  fishery 204 

Cheowah  River 13 

Chowan  River 8 

Qark,  Frank  N 414 

Classes  of  fishes 26 

Claussen,  M.  B 194 

Coastal  plain  region   3,4 

region 4 

Coker,  R.  E. . .  .2,  16,  173,  181,  191,  215,  280 

313,  323,  377,  387,  408,  410 
Coles,  Russell  J 34 
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Collections  in  Bureau  of  Fisheries   2,  15 

National  Museum 2,  15,  17 

State  Museum 15,  17 

Common  names  of  fishes 22 

Contentnea  Creek 10 

Cope,  Edward  D 14,  249 

Core  Sound 5 
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